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Fig.1

PRINCIPAL AND INTEREST EQUAL REPAYMENT SPECIFICATION LIST

BORROWED AMOUNT REPAYMENT AMOUNT BORROWING RATE NUMBER QF SCHEDULED PAYMENTS
40,000,000 189,685 3.00% 300
1
NUMBER AGREED REPAYMEN BALANCE OF NUMBER AGREED REPAYMENT BALANCE OF
of  TRINCIPAL\\TEREST TAMOUNT  MONEY oF  "RWUPAL NTEREST  AMOUNT _ MONEY
1 89 685 100,000 189,685 38910315 67 105,752 83,933 189,685 33,467,445
2 39,909 99.776 189,685 39,820 407 68 106,016 83,669 189,685 33,361,429
3 90,134 99,551 189,685 39,730,273 69 106,281 83,404 189,685 33,255,148
4 90,359 99,326 189,685 39,639,914 70 106,547 83,138 189,685 33,148,601
5 50,585 99,100 189,685 39,549,330 71 106,813 82,872 189,685 33,041,788
6 80,811 08,873 189,685 30,458 518 72 107,080 82,604 189,685 32,934,708
7 91,038 08,646 189,685 39,367,480 73 107,348 82,337 189,685 32,827,360
8 91,266 98 419 189,685 39,276,214 74 107,616 82,068 189,685 32,719,744
9 91,494 08,191 189,685 39,184 720 75 107,885 81,799 189,685 32,611,859
10 91,723 97,962 189,685 39,002,998 76 108,155 81.530 189,685 32,503,704
11 91,952 97,732 189,685 39,001,046 ‘ : . . .
12 92,182 97,503 189,685 38,908,864 . . . .
13 92.412 97,272 189,685 38,816,451 . . . .
14 02,643 97,041 180,685 38,723,808 - . .
15 92,875 96,810 189,685 38,630,933 . .
16 03,107 96,577 189,685 38,537,826 . . . . .
17 93 340 96,345 189,685 38,444,486 = 116 119,515 70,170 189,685 27,948 411
18 93,573 96,111 189,685 38,350,812 117 119,813 69,871 189,685 27,828,598
19 93 807 95,877 189,685 38,257,105 118 120,113 69,571 189,685 27,708,485
20 04,042 05,643 189,685 38,163,063 119 120,413 69,271 189,685 27,588,071
21 84 277 95,408 189,685 38,068,787 120 120,714 68,970 189,685 27,467,357
22 94,513 95,172 189,685 37,974,274 121 121,016 68,668 189,685 27,346,341
23 94,749 04,936 189,685 37,879,525 122 121,319 68,366 189 685 27,225,022
24 94,986 94,699 189,685 37,784,540 123 121,622 68,0683 189,685 27,103,400
25 05,223 04.461 183,685 37,689,316 124 121,926 67,759 189 685 26,981,474
26 05.461 94,223 189,685 37,593,855 125 122,231 67,454 189,685 26,859,244
27 95,700 93,885 189.685 37,498,155 126 122,536 67,148 189,685 26,736,707
28 95 839 93,745 189,685 37,402,216 127 122,843 66,842 189,685 26,613,864
29 96,178 93,506 189,685 37,306,037 128 123,150 66,535 189,685 26,490,714
30 96,419 93,265 189,685 37,209,618 129 123,458 66,227 189,685 26,367,257
31 96,660 93,024 189,685 37,112,957 : . . .
a2 06,902 92,782 189,685 37.016.,055 . . .
33 97.144 92,540 189,685 36,918,911 . . ’
34 97,387 92,297 189,685 36,821,523 . . . .
. . . 296 187,331 2,353 189,685 754,020
. . . . 297 187,799 1,885 189,685 566,220
. 298 188,269 1,416 189,685 377.951
. . . . . 299 188,740 945 189,685 189,211
57 103743 86,541 189,685  34,513.171 300 189,211 473 189,685 0
58 103,402 86,283 189,685 34409770 ~ 40,000,000 16,905,358 56,905,358
59 103,660 86,024 189,685 34,306,110
60 103,919 85,765 189,685 34,202,190
61 104,179 85,505 189,685 34,098,011
62 104,439 85,245 189,685 33,993,572
63 104,701 84,084 189,685 33,888,871
64 104,062 84,722 189,685 33,783,909
65 105,225 84 460 189,685 33,678,684
66 105,488 84,197 189 685 33:573,196
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Fig. 19A

DOW: CLOSING PRICE DOW: VOLATILITY

1980/2 ~ 854.44 ~ 981%
1996/8 5,616.21 6.04%
9.93%
1996/10 |  6,029.38 9.95%
~ 1996/11 652170 9.67%
1996/12 6,448.27 13.07%

1997/ 0,613.09 13.46%
1997/2 6,877.74 14.25%

- 1997/3 ~ 6,583.48 - 1433%
1997/4 7,008.99 _16.99%
1997/5 7,.331.04 16.25%
1998/10 8,592.10
1999/1 | 935883 | = 1334%
1999/3 | 9.786.16 829%
Fig. 198
Date DOY: CLOSING PRICE |  DOW: VOLATILITY
2000/5 10,522.33 21.87%
2000/7 10,521.98 4%
2000/8 11,215.10 12.78%
2000/9 10,650.92 16.49%
2000/12 10,786.85 16.86%
985156 3047%
10,021.50 29.29%
2002/2 10,106.13 13.54%
2002/3 10,403.94 580%
2002/4 9,946.22 11.49%
_9,925.25
2002/6 ~9,243.26 - 1543%
8,736.59 10.29%
17.66%
33.79%
35.16%
26.83%
__1807%
2003/3 799213 11.10%
8,480.09
898544 7.78%
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FIG.20A
CALL OPTION
~ Date NY DOW 6,.521US dollars
VOLATILITY |
'
-
FI1G.208
PUT OPTION
TH150S dolars

COLLECTED AMOUNT (RATIO TO NOTIONAL PRINCIPAL) | 440,750US dollars(176%)
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Fig.23
REMAINING PRINCIPAL OF LOAN US$220.195 (IN = F ONTRA 30 THOUSAND
LOAN REMAINING PERIOD 20 INITIAL LEASE PERIOD 25 YEARS

INTEREST RATE APPLIED TO REMAINING

PRINCIPAL OF LOAN 4.65%

20-YEAR INTEREST RATE AT ANTICIPATION 12.00%  (TH!IS IS USED AS REFERENCE INTEREST
10-YEAR INTEREST RATE AT ANTICIPATION 12.00%  (THIS IS USED AS REFERENCE INTEREST
1-YEAR INTEREST RATE AT ANTICIPATION 8.00% (THIS IS USED AS REFERENCE INTEREST

FORWARD OF INTEREST RATE IS CONSIDERED TO BE STRAIGHT LINE BY USING THE INTEREST RATE

LOAN REPAYMENT PRESENT VALUE OF LOAN

NUMBER OF MONTHS AMOUNT REPAYMENT AMOUNT

YiELD CURVE

| g

1
J5% 1 40

8.000% $1,2 1,
2 8.034% JS§1.411 US$1,392
3 8.067% US§t.414 U5$1,383
4 8.101% US$t.411 US$1,373
o 8.134% US§1.411 US$1,364
6 8.168% US§1,411 US$1,355
4 8.202% US$1,411 US$1,345
8 B.235% US$1.411 US31,336
9 8.269% LUS$1,411 LUS$1,326
10 8.303% US$1,411 USE1,317
1% 8.336% US$1.411 US$1,307
12 8.370% US$1,411 US§1,298
120 12.000% US$1.411 US$428
240 12.000% US$1.411 LUS$130
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Fig. 24

1891 201 211 221 231

191 161 171 181

111 121 131 141

YIELD CURVE

81 91 101
NUMBER OF MONTHS

11

61

51

41

T 11 21 31

14.000%
12.000%
10.000%
8.000%
6.000%
4.000%
000%
0.000%

J1vd I1SJ4JINI INNGOS 1
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FIG. 25

4.65%

3.488
250,000US dollars
15,000US dollars

25years
3,488US dollars

INTEREST RATE
VOLATILITY
NOTIONAL PRINCIPAL
STRIKE (EXERCISE PRICE)
EXERCISE PERIOD
PURCHASE PRICE

PURCHASE NUMBER OF OPTIONS

INTEREST RATE 9.65% 9.65%
AFTER VOLATILTY
5 CURRENT PRICE VALUE 31.727US dollars

YEARSY ™ bURCHASE NUMBER OF OPTIONS
PROFIT

II

95,181U5 dollars | 149,509US dollars
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Fig.20
PRINCIPAL AND INTEREST EQUAL REPAYMENT SPECIFICATION LIST
NUMBER OF
BORROWED BORROWIN SCHEDULED
AMOUNT  PREPAYMENT AMOUNT G RATE  PAYMENTS
300,000 1631 300% 120
A A
N gEER rineipal  AGREED  REPAYMEN ;f‘NEY REPAYMENT
il INTEREST TAMOUNT ' B2/ ='  BALANCE
3 7431 500 7931 108560 229815
2 1.435 496 1.931 197134  227.883
3 1.438 493 1.931 195696 225952
4 1.442 489 1.931 104.254  224.021
5 1.446 486 1.931 192.808 222090
6 1.449 482 1.931 191359 220158
7 1.453 478 1.931 189.906  218.227
8 1.456 A75 1.931 188.450 216296
9 1.460 471 1.931 186.990 214365
10 1.464 467 1.931 185526 212434
11 1.467 464 1.931 184.058 210502
12 1.471 460 1.931 182.587 208571
13 1.475 456 1.931 181.113 206,640
14 1.478 453 1.93+ 179.634 204,709
15 1.482 449 1.931 178,152 202778
57 546 585 1931 112439 191667
58 1.650 281 1.931 110,789 119,735
59 1.654 277 1.931 109,135 117.804
60 1.658 273 1.931 107.477 115.873
51 1.663 269 1.931 105.814 113,942
62 1.667 265 1.931 104,147 112,010
63 1.671 260 1.931 102.477 110,079
117 1917 19 1931 5765 5,704
118 1.917 14 1.931 3.848 3.862
119 1.922 10 1,931 1.926 1.931
120 1.926 5 1.931 0 0
00,00¢ 74¢ NZG
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Fig.27

REMAINING PRINCIPAL OF LEASE

LOAN REMAINING PERICD

EREST RATE APPLIED TO REMAINING PRINCIPAL
OF LEASE

20-YEAR INTEREST RATE AT ANTICIPATION

3.00%

Sheet 27 of 31

US 7,702,573 B2

US3115,873 (INITIAL LEASE CONTRACT 200 THOUSAND DOLLARS)
5 INITIAL LEASE PERIOD 10 YEARS

12.00% {THIS IS USED AS REFERENCE INTEREST RATE)
10-YEAR INTEREST RATE AT ANTICIPATION 12.00% (THIS IS USED AS REFERENCE INTEREST RATE)

1-YEAR INTEREST RATE AT ANTICIPATION 8.00% (THIS IS USED AS REFERENCE INTEREST RATE)

FORWARD OF INTEREST RATE iS CONSIDERED TO BE STRAIGHT LINE BY USING THE INTEREST RATE
LEASE REPAYMENT PRESENT VALUE OF LOAN

NUMBER OF MONTHS YIELD CURVE MOUNT REPAYMENT AMOUNT

1S$115,873 US$80,780

1 8.000% US$1,931 US$1,918
2 8.068% US$1,931 US$1,905
3 8.136% US$1,931 US$1,892
4 8.203% US$1,931 US$1,879
5 8.271% US$1,931 US$1,866
& 8.339% US$1,931 US$1,852
7 8.407% JS$1,931 US$1,839
8 8.475% US$1,931 US$1,825
9 8.542% US$1,931 US$1,812
10 8.610% US$1,931 US$1,798
11 8.678% US$1,931 US$1.784
12 8.746% US$1,934 Us$1.770
60 12.000% US$1,931 US$1,063
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F1G. 29

CUSTOMER (DEBTOR) SWAP T_ DER

5600

(USTONER  INFORMATION IPUT >

S602

¥

CUSTONER INFORMATION REGISTRATION

5604 <

\/
CALCULATE LOAN BALANCE A

ACQUIRE [NTEREST RATE DATA |
CALCULATE PRESENT VALUE B

5606

S608

S610 L
WHETHER A > B (S SATISFIED?
Yes

5612

< PREPARE AND SEND NOTIFICATION HAIL
SWAP S|GNAL INPUT >

TRANSHIT {NFORWATION RELATING
10 LOAN BALANCE A

(SHAP TRANSACTION PROCESS)

5614
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FIG. 31
CUSTOMER (DEBTOR) FINANG AL
STSTEN 300 INFURIMT[\}g:P mwsmn et
TERMINAL 190
$500 '
ACOUIRE DERIVATIVE INFORMATION [<

DIVIDE DERIVATIVE INTO SHALL LOTS

$502

S503

ACGUIRE PRICE INDEX DATA | <—
$504
PREPARE SIMULATION SHEET
$505

' TRANSMIT SIMULATION SHEET
S506
CUSTCHER  INFORKATION INRUT >

EXECUTE CONTRACT

\/

< |SSUE 1D NUMBER AND PASSWORD

\/

ESTABLISH PERSONAL SITE
3514

\/

INPUT 1D NUMBER AND PASSWORD >
8516w
TRANSMIT PERSONAL SITE

- INFORMAT 10N
Y EXERGISE DEBT REDUCTION RIGHT
SETTLERENT SIGNAL INPU >

$520 ,
SETTLE SHALL-LOT DERIVATIVE ,
2 ¥

592
NOTIFY SETTLEMENT OF
; SMALL-LOT DERIVATIVE
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1

DEBT REDUCTION METHOD AND DEVICE
THEREOFK

BACKGROUND OF THE INVENTION

The present mvention relates to a contract in which 1n a
contract with a risk due to the fluctuation of the economical
environment produced by various causes, for a debt of a
debtor using a loan or a lease for financing over a relatively
middle and long period, such as housing acquisition, an
equipment fund for business or a working fund, or a debt of an
1ssuer ol a nation bond, a public bond, and a corporate bond
(hereinafter referred to as a nation/public/corporate bond),
and a debt (heremafiter referred to as a debt) such as payment
obligation including payment to an insured person 1n life
insurance and nonlife insurance (hereinafter referred to as
isurance), the debt 1s reduced or extinguished, or a part of or
all of the credit or investment 1s collected and a profit 1s
obtained, and further, relates to a social invention 1n which a
creditor, such as a financial institution, a nation/public/cor-
porate bond buyer, a lease trader, or a lender for an msured
person or the like, 1s enabled to perform risk hedging, so that
the rights and duties of sate long-term credit and debt can be
kept.

Incidentally, any of the following financial terms used in
the invention are described 1n respective pages of “KINYUU
JITSUMU DAIITEN” (edited by KINZAI INSTITUTE
FOR FINANCIAL AFFAIRS, INC., issued on Sep. 19,
2000), and are widely generally used in the financial industry.
For example, payment (p. 353), present value (p. 476), loan
(p. 1775), housing loan (p. 802), option (p. 163), swap (p.
944), volatility (p. 1387), risk (p. 1731), and the like are
described.

On looking back upon the 20th century, there i1s a case
where both a creditor and a debtor are ruined by abrupt
change of the macro economy. During good times (time of
inflation), although there 1s a fear that depression (time of
deflation) gradually occurs, in the present circumstance,
means for taking measures against the risk 1s not provided at
the side of the debtor when for example, a housing fund 1s
borrowed. The same applies to the case where the time of
deflation 1s changed to the time of inflation.

With respect to the risk when the macro economical envi-
ronment 1s changed, when the macro economy 1s abruptly
changed by, for example, long-term depression, degradation
of the balance of international payments, financial failure due
to excessive 1ssuance of nation bonds or public bonds, col-
lapse of money credit by failure of economy and currency
policy, the failure of extreme resource distribution, or the like,
the lending risk and borrowing risk of the creditor and debtor
are abruptly increased, the economy itself 1s abruptly
reduced, and 1t 1s concervable that the creditors and especially
many debtors have problems.

In the case where the micro economical environment 1s
changed and the interest rate rises, the debtor and the creditor
have the following situation.

(a) Under the mflation economy, 1n the case where various
prices rise suddenly, and the 1ncome 1n proportion to them
does not follow, for example, a debtor such as a housing fund
loan debtor has trouble in payment of the debt. Especially, the
debtor adopting the variable interest rate 1s required to pay
high interest, and the payment of the loan becomes ditficult.

(b) Under the deflation economy, general demand 1is
decreased, and many enterprises have difficulty in manage-
ment or are ruined, so that the employment 1s decreased or the
income 1s decreased, and the loan debtor such as the housing
tund loan debtor becomes msolvent. For example, under the
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40
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60

65
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financial crisis which occurred in New York in 1929, the
unemployment rate reached 25%. Besides, when the guaran-
tee value 1s abruptly decreased by the deflation, 1n the case
where the debtor becomes unable to pay the principal and/or
interest, there occurs a state where the guarantee can not be
changed to money, and substantially an excessive liability
state occurs. Further, for the loan debtor adopting the fixed
interest rate, the payment of the high interest 1s continued, and
it 1s concervable that finally, it becomes unable to pay the
principal and interest, and the agreed repayment becomes
impossible.

Further, under the deflation economy, since the debtor
delays the repayment, goes bankrupt, or becomes 1nsolvent,
bad debts extremely increase, not only the interest but also the
principal can not be collected, and there 1s a fear that the
creditor 1s also ruined. Besides, the value of the hypothecated

asset 1s also decreased, and 1t becomes difficult to exchange
the hypothecated asset to money.

Japan 1n the 1990s underwent these cases, the bad asset of
financial mstitutions exceeded 100 trillion yen, and the prob-
lem of the failure of the financial mstitutions developed. On
the other hand, since the government must take pump-prim-
Ing measures, it 1s difficult to avoid the increase of the interest
rate due to this, and the housing loan over 20 to 30 years has
a high risk of future rising interest rates.

Although there are many derivatives (financial derivatives)
to avoid such an economical risk, there 1s no patent document
in which 1n the case where a commoner (consumer) as a
debtor and a general business owner (enterprise) perform
financing, the risk of rising interest rates 1s hedged by a
blanket or small-lot dervative corresponding to the debt
amount so as to support the debtor. Besides, at present, in an
investment, credit, debt, or credit and debt with conditions,
which 1s intended for a commoner, a risk hedge using a
derivative has not been performed.

In “NEW FINANCIAL SYSTEM-—PREPARATION
FOR FUTURE HUGE RISK” (written by Robert J. Shiller,
Professor of Yale University) 1ssued by Nihon Keizai Shin-
bun, Inc. before the application (Feb. 9, 2004) of the mnven-
tion, as a new method of insurance to avoid the drop risk of the
house price of a housing acquisition person (housing loan
debtor) by home-equity msurance, it 1s disclosed that claim
for insurance 1s settled on the basis of a house price index (p.
180), and 1t 1s emphasized that the social necessity for coun-
termeasures to a drop 1n house prices has been especially
intensified 1n recent years. Although 1ts direction i1s quite
common to the mvention, the concept and specific method
described here are based on the risk hedge using the insurance

and 1ts method against a future drop 1n house prices, which 1s
different from the mvention.

Besides, although following patent documents 1 and 2
describe methods of avoiding a financial risk relating to debt
redemption, the risk of the loan debtor 1s not targeted, and
turther, with respect to a method of avoiding a risk that the
profit of a creditor 1s decreased by the refunding of a loan
debtor according to the change of economical situation or by
the repayment betfore the deadline, subrogated performance
such as trust 1s used, and there 1s no concept that the burden of
the loan debtor i1s reduced or extinguished by using the
present value of the debt discounted by a yield curve.

Besides, a credit arises from the debt, and the creditor 1s
also required to sateguard the credit with a risk. The credit at
the creditor side includes housing loan lending credit, lease
credit, lending credit to a juristic person over a relatively long
period, and remsurance credit 1n an 1nsurance company.



US 7,702,573 B2

3

Patent document 1 JP-A-2002-342579
Patent document 2 JP-A-2002-358428

BRIEF SUMMARY OF THE INVENTION

The invention has been made in view of the above prob-
lems, and provides a method of avoiding a risk or an increase
of the risk of a creditor and a debtor 1n buying and selling of
an article or credit due to a large fluctuation of economical
situation within a period 1 which the repayment of a debt
such as a loan, lease or insurance 1s agreed. Besides, with
respect to the profit recited below 1n the mvention, since
consideration 1s not given to a tax, a commission, a use fee of
the mnvention and the like, the amount of money of those 1s
subtracted from the profit. However, in the case where a
commodity 1s sold or 1ssued by using the ivention, the use
fee of the mvention may be included in the selling price, or
various costs of these may be included in the purchase price of
the derivative when 1t 1s indicated, and 1t 1s not necessary to
largely change the method and apparatus of the vention.
Only a slight change in numerical value occurs 1n the pre-
mium purchase amount and credit reduction ratio.

The present inventor has found that after-mentioned
stocks, valuable instruments of credit or the like, an interest
rate, a currency, a spot of a commodity (o1l, metal, agricul-
tural commodities, gold, etc.) or an index (including future
delivery) significantly fluctuates in the macro economy in the
past 5 years to 30 years (equivalent period of the debt of
housing loan or nation/public/corporate bond), and when a
derivative 1s set up with these 1n view of volatility, 1n realistic
actual results, when the debtor pays a small premium as
compared with the debt amount of the debt such as the loan,
lease, nation/public/corporate bond or payment obligation
including payment of insurance which occurs 1n future or has
a possibility of occurrence, and purchase the small-lot (debt
reduction right) corresponding to the long-term debt amount
of the housing loan or the like, the loan debt including the
housing loan, the lease debt, the debt of nation/public/corpo-
rate bond 1ssuance or the payment obligation including the
payment of insurance which occurs 1n future or has a possi-
bility of occurrence can be reduced at a relatively high fre-
quency, and the invention has been completed.

That 1s, the mvention of claim 1 has an object to promote
the sale of a building with land attached or a building and to
make a profit and 1s a housing loan reduction apparatus for
reducing a housing loan debt by using a derivative on a
communication network and by following means.

(a) Dertvative acquisition means for acquiring the deriva-
tive from a financial institution or a derivative setting-up
person.

(b) Small-lot forming means which divides the acquired
derivative to create a small-lot dervative conforming to a
housing loan debt amount of the housing loan debt and its
condition.

(c) Premium receiving means for receving a payment of a
premium to purchase the derivative from a housing loan
debtor or a debt-cause interested party.

(d) Contract means for concluding a purchase contract of
the small-lot dervative at a time of agreement of the housing,
loan debt, or before or after that.

(¢) Individual communication means to the housing loan
debtor or its interested party after the conclusion of the pur-
chase contract.

(1) Settlement means for, when a profit by the small-lot
derivative 1s obtained, repaying part of or all of the housing
loan debt by the profit.
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In claim 1, the debt-cause interested party includes a joint
guarantor, a guarantor, a distributor of house with land
attached, a house seller, a housing loan creditor, a housing
loan securitizing trader and the like.

Incidentally, 1n the mvention of claim 1, there 1s a case
where a previously determined commaission 1s included 1n the
premium paid to the means of (c).

Besides, the invention of claim 3 1s the apparatus for reduc-
ing the housing loan debt recited in claim 1 or 2 and 1s
characterized by including at least one of notification means
for advertising the dertvative created by the small-lot forming
means, information provision means for diagnosing a total
risk amount and providing information, and settlement sup-
port means for supporting a settlement chance of the con-
tracted derivative.

According to the invention, the system 1s configured 1n
which the derivative 1s divided or treated as a single unit and
the contract to perform selling and buying/loan for consump-
tion 1s concluded, the risk of the contract of the housing loan
1s reduced, and a feeling of safety 1s given to the debtor or a
debt expected person, so that an effect to promote the buying
intention 1s obtained. It 1s preferable that the derivative pre-
mium 1s relatively small in view of the further financial bur-
den of the debtor, and 1s intended to be about approximately
5% of the debt. However, the invention includes a case where
the debtor pays more premium to increase the possibility of
reducing the payment debt.

Theroles of the respective means constituting the invention
are as follows.

(a) Dentvative Acquisition Means

Means for acquiring the derivative from the financial 1nsti-
tution such as a market, a bank, a call loan dealer or a stock
company, or Financial Technology Research Institute, Inc. or
the like. In the housing loan, since a long-term repayment
plan of 20 to 35 years 1s generally made, and the repayment 1s
made to a creditor such as a bank, 1t 1s preferable that the
acquired derivative has an exercise period of a long period
(for example, 10 years to 30 years).

(b) Small-Lot Forming Means

In the long-period derivative acquired by the derivative
acquisition means, the unit of the notional principal of the
transaction 1s in a unit of one hundred million yen, and its
premium price becomes high. On the other hand, 1n the case
where the housing loan debtor borrows the housing loan, a
detached house or a condominium apartment 1s generally 1n a
unit of several tens million yen, and the burden of purchasing
the long-period dervative 1s large for such a housing loan
debtor and 1t 1s very difficult. Then, the long-period dervative
1s divided (into small lots), so that a small-lot derivative (debt
reduction right) conforming to the conditions such as the debt
amount of the loan debtor and the repayment period is cre-
ated. Incidentally, 1n a multiple dwelling such as a condo-
minium including plural apartments, 1n the case where the
cost of construction 1s high and the housing loan debt amount
1s also high, the long-period derivative 1s not divided, but the
derivative (debt reduction right) may be created as a single
unit.

(¢) Premium Receiving Means

Means for receiving the payment of the premium for pur-
chasing the derivative from the housing loan debtor or the
debt-cause interested party. Here, the debt-cause interested
party means an interested party such as an assignee of the
housing loan debt or a guarantee.

(d) Contract Means

Means for concluding the purchase contract of the small-
lot derivative with the housing loan debtor at the time of the
agreement of the housing loan, or before or after that.
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(¢) Individual Communication Means

A personal site 1s provided on the home page of a financial
support company and the derivative price information and the
like can be seen through the password of the loan debtor.

(1) Settlement Means

The tund 1s settled for the debtor having sold the small-lot
derivative (debt reduction right). At the time of the loan con-
tract, the dernivative (debt reduction right) i1s contracted in
order to hedge the risk of the loan debt. In the case where the
economical situation 1s changed during the repayment, and a
loan reduction amount (profit) 1s produced 1n the small-lot
derivative (debt reduction right), the debt balance 1s automati-
cally repaid by contract, and at this time, the profit 1s once
received by money, valuable imnstrument or the like, and the
debt balance 1s repaid. Further, when a surplus profit exists,
this 1s acquired.

(g) Notification Means

The price mnformation 1s get through the computer from
cach market pertaining to this commodity, and a commodity
price table for displaying the price of the commodity timely 1s
provided 1n accordance with the characteristic and condition
of the commodity price. Besides, a simulation sheet (a system
to specily that for example, when a certain amount of money
1s paid at the housing borrowing and when the interest rate
comes to have a certain value 1n percent after a certain number
of years, how much the principal can be reduced) 1s created
from the commodity price table, and the apparatus and the
teatures of the mvention are made to be known to the public
through print media such as a pamphlet, a catalog, and a
newspaper, electric media such as a television and a homep-
age, and other advertising media.

(h) Information Provision Means

The commodity purchased by the debtor and the condition
of the debtor are electrically managed, the total risk amount of
the debtor 1s diagnosed, and the subsequent commodity price
information and the information suitable for the condition of
the debtor and a situation are provided by the electric com-
munication medium such as the homepage or the e-mail
whenever necessary, or by the print medium such as direct
mail every predetermined day. Besides, a consulting system 1s
created which can respond to inquiry, request for information,
and complaint. Besides, among the present commodities or
commodities similar to the present commodities, a commod-
ity not open to the public on the exchange market 1s opened to
the public and 1s mnserted in the medium such as the newspa-
per.
(1) Settlement Support Means

The settlement price of the derivative (debt reduction right)
1s suitably notified to a person who desires to settle this
commodity by the electric communication medium or tele-
phone medium such as a call center, and the information
necessary for the debtor as the customer, such as the received
cash flow 1n the case where the small-lot derivative (debt
reduction right) 1s settled at the present time point, 1s notified
to support the debtor’s (customer’s) decision making of the
settlement of the small-lot dertvative (debt reduction right).
However, 1n the case where the condition previously deter-
mined 1n the contract or the like 1s satisfied, the settlement 1s
automatically made.

As stated above, since the transaction unit of the long-
period dervative 1s normally 1n a unit of one hundred million
yen, and a current general debtor cannot deal with 1t, a system
or a financial support company 1s required which divides this
into small lots, and deals with or sells 1t. A housing loan
borrowing person, that 1s, the debtor makes a derivative con-
tract with a financial istitution or the financial support com-
pany having the small-lot dertvative (debt reduction right)
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selling system. Accordingly, the right to settle the derivative 1s
given to the debtor, and the loan balance, the principal and
interest payment amount, the interest payment amount or part
thereof can be extinguished by the profit produced by this
settlement, and therefore, this 1s called the debt reduction
right in the mvention.

There are following patterns A to D 1n which the debt
reduction right 1s set.

A. Borrowing from the Housing Loan Corporation+selec-
tion of the debt reduction right.

B. Borrowing from a bank+selection of the debt reduction
right (1n the case of the same bank, there 1s also a case where
structured borrowing occurs).

C. Selection of the debt reduction right to the borrowing,
from the Housing Loan Corporation+bank.

D. Purchase of only the debt reduction right (existing bor-
rowing can also be dealt with).

Incidentally, the bank 1s a general financial istitution or a
financial company, and the financial support company is,
except the above, a stock company, a housing company, or a

trader including a general relevant company including a sub-
divider, which supports the loan debtor to adopt the invention.

In the case of the pattern A, an amount of money for the
debt reduction right 1s newly borrowed from a bank (the bank
can lend a small amount of loan by the new commodity), or
owned funds are used.

In the case of the pattern B, since 1t 1s treated as the struc-
tured borrowing, the price of the debt reduction right and the
borrowing amount are related to each other.

In the case of the D pattern, an amount of money for the
debt reduction right 1s newly borrowed from a bank (the bank
can lend a small amount of loan by the new commodity), or
owned funds are used.

As the settlement of the debt reduction right, following
means are adopted.

The debtor previously determines a loan reduction amount
by debtreduction right settlement, and concludes a contractto
execute automatic settlement with the financial mstitution or
the financial support company. In the case where the debtor
does not perform the above automatic settlement, the debtor
gets information relating to the loan reduction amount ratio
by the debt reduction right settlement from the financial insti-
tution or the financial support company by atalk, a document,
a telephone, a facsimile, electric communication means such
as a homepage or electric mail, and according to the judgment
of the debtor, as the need arises, the above means 1s used and
the debt reduction right 1s settled by the financial institution or
the financial support company. In the case where the loan
balance remains after the loan reduction right 1s settled, when
the debtor desires, the loan debtor can newly purchase the
debt reduction right from the financial istitution or the finan-
cial support company, and can make settlement whenever
necessary.

Incidentally, at the beginning of the loan borrowing, before
purchasing the debt reduction right corresponding to the loan
repayment period or a relatively medium-term or long-term
one, a short-term debt reduction right 1s purchased, and the
profit of the debt reduction right can be applied to the pur-
chase fund of the medium-term or long-term debt reduction
right.

For example, when the debt reduction right i1s set up by
using an option, in the case of the borrowing period exceeding
20 years, 1n the option as the basis of the debt reduction right
corresponding to the loan repayment period or for the
medium or long period, the temporal value occupies almost
all the purchase price. This 1s the basic scheme of an option,
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and 1s a so-called time decay theory in which the temporal
value 1s extinguished on the expiry date.

Accordingly, in order to suppress the purchase price per
one unit of the option, a considerable number of short-term
options, each of which 1s, for example, a call option of stock
price future delivery with a purchase price of 3 yen per one
sheet (one sheet 1s a umit of the option, and one unit 1s one
thousand yen) or a put option, are purchased. In the case
where the stock price rises by the fluctuation of the stock
price, since 1t 1s not a rare case that the call becomes 30 yen
even 11 3 yen of the put becomes 0 yen, the rise of the current
price amount due to the fluctuation of the economy 1s
expected while this 1s performed every month, and at the time
point when the profit 1s obtained, the profit 1s made a capital,
and the debt reduction right corresponding to the loan repay-
ment period or for a relatively middle or long period 1s pur-
chased.

By this, the debtor not familiar with the debt reduction right
1s made to understand the advantage of the debt reduction
right, and a feeling of burden to the debt reduction right
corresponding to the loan repayment period or for the rela-
tively medium or long period can also be removed.

The mvention of claim 4 1s an apparatus for reducing a
housing loan debt, and especially the apparatus uses integral-
type or network-type electric communication means and
reduces the housing loan debt by following means.

(1) Balance calculation means for calculating a housing
loan debt balance A.

(2) Present value calculation means for calculating a
present value B by discounting all of or part of a future
principal and interest payment amount of the housing loan
debt by using an interest rate 1 each period indicated by a
yield curve corresponding to the period,

(3) Housing loan debt value judgment means for compar-
ing a value read out from the balance calculation means with
a value read out from the present value calculation means and
for notifying a result.

(4) Security providing means by which, when the housing
loan debt balance A read out from the housing loan debt value
judgment means and the present value B satisfies a condition
of A°B, actual money and/or a valuable instrument (herein-
alter referred to as C) equivalent to the present value B 1s
directly or indirectly provided to the financial institution.

(5) Swap means by which the debtor swaps the A and B
with a creditor or a third party, and by using the swap, a right
to acquire a cash tlow corresponding to the C and generated
for years to come 1s acquired from the partner of the swap.

For the debtor who made, for example, a housing loan
contract at a fixed interest rate, an unrealized profit 1s pro-
duced 1n the debt by a subsequent rise 1n mterest rate, and 1n
order to acquire an actual profit from the unrealized profit, the
debt 1s evaluated with the present value, and all of or part of
the future principal and interest payment amount 1s reduced
by an amount of money smaller than the debt balance at the
time point. For example, in the case where the market interest
rate becomes higher than that at the time of borrowing, the
loan debtor using the fixed interest rate performs the swap, so
that the surplus value (unrealized profit) produced 1n the fixed
interest rate debt can be made to contribute to the debt reduc-
tion. The mvention uses the present value B obtained by
discounting all of or part of the future principal and 1nterest
payment amount of the debt by using the yield curve in which
the interest rate 1n each period 1s plotted. When the rise of the
interestrate becomes noticeable, the price of the present value
B becomes lower than the debt balance A.

Although all of or part of the future principal and interest
payment amount can be reduced by the swap and by an
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amount smaller than the debt balance at the time point, there
1s a possibility that even 1 the financial institution or the
financial support company as the central existence of the
invention recommends each debtor to use the swap, the
understanding of the debtor can not be gained.

Accordingly, the financial mstitution or the financial sup-
port company explains the swap to the debtor 1n advance, the
debtor concludes a forward contract of the swap with the
financial 1nstitution or the financial support company and a
comparison mformation provision contract of the debt bal-
ance A and the present value B, the financial institution or the
financial support company, which concluded the contract,
provides the comparison information of the debt balance A
and the present value B to the debtor periodically or at any
time according to the demand of the debtor (customer), and a
preliminary contract 1s made such that the swap 1s automati-
cally made at the time point when the present value B dis-
counted by using the vield curve reaches the level (for
example, half of the debt 1s substantially repaid by the execu-
tion of the swap) previously agreed by the debtor and the
financial mstitution or the financial support company, or the
debtor makes the swap based on the information provision as
the need arises, which i1s also included in the invention.

Besides, after the debtor substantially repays the part of or
all of the debt to the creditor by using the swap, the right lett
to the debtor and based on the swap contract may be held by
the debtor or may be assigned to the creditor or a third party.

The case where the debtor holds the right based on the swap
contract means that the debtor holds the right to acquire the
cash flow, and means a case where the debtor repays the
creditor by using, for example, the cash flow paid from the
partner of the swap to the debtor and corresponding to the
principal and interest payment amount, the interest payment
amount or part therecol. Besides, the case where the right
based on the swap contract 1s assigned to the creditor means
the case where for example, 1n the case of the housing loan,
the right to acquire the cash flow, which 1s owned by the loan
debtor, 1s assigned to the loan creditor, and means the case
where the lending destination of the creditor 1s substantially
changed from the loan debtor to the partner of the swap such
as the financial institution.

In the case where the right based on the swap contract 1s
assigned to the creditor, as described later, there 1s a merit that
a contribution to an increase 1n the net worth ratio of the
creditor 1s obtained.

On the other hand, 1n the case where the debtor holds the
right based on the swap contract, there 1s a merit that in
accordance with the fluctuation of the interest rate after the
swap contract, an unrealized profit 1s produced 1n the cash
flow, and the debtor can obtain a further profit. That 1s, 1n the
right to acquire the cash tlow obtained by the swap, the
unrealized profit 1s produced by the drop of the interest rate.
Thus, when the present value of the right to acquire the cash
flow discounted by the yield curve at the time point exceeds
the debt balance at the time point, the debtor sells the right to
the third party at the present value, repays the debt balance to
the creditor by the proceeds from sale, and can obtain the
surplus as the profit.

The mvention of claim 5 1s, 1n the housing loan debt reduc-
tion apparatus as recited in claim 4, characterized by com-
prising contract means for concluding a purchase contract of
the dertvative of an amount of money corresponding to the
housing loan debt balance, a principal and interest payment
amount, an interest payment amount or part thereof, or the
small-lot dertvative obtained by dividing the derivative into
small lots by receiving payment of a premium at a time of
agreement, or before or after that, based on the housing loan
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debt, 1n order to create the C, and applying means for, when a
profit by the small-lot derivate 1s obtained, applying all of or
part of the profit to the C.

The invention of claim 6 1s a housing loan debt reduction
method including sale promoting means including advertis-
ing and for promoting sale of a building with land attached or
a building by using an apparatus as recited in any one of
claims 1 to 5, and use price collection means for collecting a
predetermined apparatus use price of a sales total, and the
commission, the use fee of the invention or the like 1s paid to
the person having the right of the invention 1rrespective of
success or failure of the derivative.

The mvention of claim 7 1s a system of reducing a housing,
loan debt by using a computer and 1s characterized by com-
prising a debtor terminal of a debtor, receiving means for
receiving debtor information transmitted from the debtor ter-
minal, housing loan debt balance calculation means for cal-
culating a housing loan debt balance of the debtor at a present
time point based on the received debtor information, storage
means storing interest rate data and a present value calcula-
tion rule, present value calculation means for calculating a
present value of a principal and interest payment amount
remaining to the debtor at the present time point, and notifi-
cation or transmission means for notifying or transmitting
information to notify that the housing loan debt of the debtor
has an unrealized profit to the debtor terminal 1n a case where
the housing loan debt balance calculated by the housing loan
debt balance calculation means 1s larger than the present
value calculated by the present value calculation means,
wherein a swap transaction process 1s performed when the
receiving means receives a signal, notified or transmitted
from the debtor terminal of the debtor, to mstruct a swap
pProcess.

The mvention of claim 8 1s a housing loan debt reduction
system of reducing a housing loan debt by using a computer
and 1s characterized by comprising storage means for receiv-
ing information relating to a dervative acquired from a finan-
cial mstitution and storing, as small-lot derivative (housing
loan debt reduction right) data, the derivative as 1t 1s or after
dividing it into small lots, a debtor terminal of a debtor, and
receiving means for recerving a purchase application instruc-
tion of the dervative notified or transmitted from the debtor
terminal or for recerving input of the purchase application
instruction, wherein by the receiving means, a notification
from the debtor or a settlement signal, transmitted from the
debtor terminal, to nstruct settlement of the derivative 1s
received by or mputted to the computer, and a settlement
process 1s performed based on the settlement signal directly
or by using a network.

The invention of claim 9 1s characterized in that in the
housing loan debt reduction system of claim 8, the storage
means recetves mformation relating to the dertvative from a
terminal of an external information provision company
directly or by using a network, and stores it as price index
data, and advertising data created based on the small-lot
derivative data and the price index data 1s notified to the
debtor (customer) or 1s transmit to the debtor (customer)
terminal.

In the mvention, the derivative can use a spot, a future
delivery, an option, a swap, a swaption, and the like, and
turther, a suitable derivative developed in future 1s used. The
derivative 1s selected by the financial institution or the finan-
cial support company (recited in the embodiments), and 1s
divided 1nto small lots each conforming to the debt reduction
amount (profit) desired by the debtor (customer) and is pro-
vided as the debt reduction right. Since there 1s a possibility
that a loss occurs infimitely, 1t 1s preferable to purchase the
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derivative with a limited loss. Besides, as the derivative, for
example, 1n the option, 1t 1s preferable that a long-term option
with a volatility of 25% or less 1s purchased in the out-of-the-
money, and the debt reduction amount 1s secured by the
abrupt rise of the volatility and the rising/falling of the under-
lying asset. The characteristics of the dertvative of the future
delivery, the option, the swap, and the swaption will next be
described.

The future delivery 1s a transaction in which with respect to
a certain underlying asset, a transaction condition at the future
point of time 1s specified at the present point of time, and has
a similar movement to the rising and falling of the price of the
underlying asset. Typical future delivery includes Nikkei 225,
a stock tuture delivery of TOPIX or the like, a bond future
delivery of nation bonds or the like, an interest rate future
delivery dealing with interest rates, a commodity future deliv-
ery of agricultural commodities, o1l, gold or the like, and an
exchange future delivery dealing with foreign exchange. Fur-
ther, the invention includes that the derivative uses the spot

and/or future delivery index of stock or valuable mstrument
markets of New York Dow, NASDAQ, London (FT), Paris

(CAC), Frankiurt (DAX), Seoul (KOSPI), Taiper (KARO-
HOSU), Shingapore (SIMEX), and the like, and further, the
spot and/or future delivery index at international exchange
markets such as LME (financial exchange market) of London,
CRB, CMB (grain exchange market) of Chicago, and long-
term prime rates and the like (for example, Lombard rate) of
respective countries including Japan.

The option 1s a right (call option) to buy the underlying
asset at an exercise price on the expiry date, or a right (put
option) to sell 1t, the call option has a similar movement to the
fluctuation of the underlying asset price, and the put option
has a movement opposite to the fluctuation of the underlying
asset.

The swap 1s a trade 1n which different currencies, debt
principals or interest payments with different base interest
rates are exchanged among plural concerned parties by
mutual consensus, and 1s based on an 1dea that various ele-
ments such as an amount of money, a period, a currency and
an 1nterest rate are recombined 1nto an optimum combination.

The swaption 1s an option transaction intended for a swap,
in which a right to perform a swap transaction of a fixed
period (swap period) after a fixed period (option period) 1s
dealt with, and includes a call option and a put option.

The above four dertvatives are singly used or are combined
and used to set up the debt reduction right of the ivention.
The step of setting up 1s performed 1n a procedure as
described below.

1. A dervative most closely tied to a risk to be dispersed 1s
selected. For example, with respect to an interest rate, an
interest rate future delivery, a bond future delivery, an interest
rate option, or a swaption 1s selected. Besides, with respect to
a raw material, a future delivery of raw material, or an option
1s selected, and this 1s used as a single unit or divided into
small lots and 1s made the debt reduction right.

2. In the case where the derivative does not have the market-
ability, a future delivery and the underlying asset are used to
set up a dervative to produce the same effect as the above
derivative, and this 1s divided into small lots and 1s made the
debt reduction right. At that time, 1n order to reduce the cost
of the debtreduction night, for example, there may be adopted
a method 1n which a derivative 1s used, the loan reduction
amount not lower than the reduction of the debt balance, the
principal and interest payment amount, the interest payment
amount, or part thereof 1s discarded to reduce the cost, or a
method 1n which a dervative transaction 1s performed based
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on the debt balance of each month/each year 1n accordance
with a repayment plan, and the cost 1s reduced.

Incidentally, 1n order to prevent that a non-sold part of the
debt reduction right 1s held and a loss 1s caused 1n future, 1t 1s
preferable that the financial institution or the financial support
company performs hedge transaction of the non-sold part of
the debt reduction right on the market, and for example, in the
case where the minimum composition/trading unit of the
derivative 1s one hundred million yen (notional principal),
and the debt reduction right o1 40 million yen (notional prin-
cipal) 1s sold to the loan debtor, with respect to the outstand-
ing amount of 60 million yen (notional principal) (equivalent
to the non-sold part of the debt reduction right), all of or part
of it 1s sold to another customer (loan debtor), or a hedge
transaction concerning the part of or all of it 1s performed on
the future delivery market.

The possibility that the debt reduction right can be advan-
tageously settled can be judged as follows. For example,
when an interest rate option 1s used as an example, 1 the
corrected Black-Scholes model as one of determination theo-
ries of the option price, since the determination 1s made on the
assumption that the fluctuation in future interest rate obeys
the probability distribution function of the normal distribu-
tion, it 1s a price system on the assumption that there 1s little
possibility that the interest rate rises suddenly or drops sud-
denly by the change of abrupt economical fluctuations. How-
ever, 1t 1s recognized as an empirical rule that the actual
economical environment 1s abruptly changed, and the credi-
tor and the loan debtor are exposed to the abruptly changed
risk.

Accordingly, the base of the invention 1s such that the price
system determined by the corrected Black-Scholes model 1s
used, and 1n the case of application to a borrowing interest
rate, derivatives such as a very mexpensive and long-lasting
clfective interest rate option and an interest rate swaption are
combined and are purchased, so that the risk of the creditor
and the general housing loan debtor 1s reduced, and stable
economical activity can be secured.

For example, 1in the case of the interest rate option, when an
abrupt tluctuation 1n interest rate occurs, the option price by
the corrected Black-Scholes model exponentially abruptly
rises since the main mdex “gamma’ and “vega” constituting,
the model abruptly rise. This suggests that a large unrealized
profit 1s produced 1n a very short period, and one object of the
invention 1s achieved by returning the unrealized profit to the
loan debtor. Incidentally, the gamma 1s a numerical value
indicating the sensitivity of delta at the time when the interest
rate fluctuates by 1%, and the delta 1s a numerical value
indicating the sensitivity at the time when the interest rate of
the option price fluctuates by 1%. Besides, the vega 1s a
numerical value indicating the sensitivity of volatility at the
time when the interest rate fluctuates by 1%, and the volatility
1s an index indicating the variability of underlying asset price
at the present time point and a mean value of the tluctuation of
the underlying asset price. When the numerical value of the
volatility 1s increased, the premium price becomes high.
Here, when the relation between a premium C of a call and a
volatility L115\*Symbol™\s12 1s indicated by the Black-Sc-

holes model, 1t 1s expressed by a following formula.

C=SN(d )-Ke "I N(d,), where d, and d, are d,=(log(S/
K)+(r+s°/2)T)/sT'?, dy=d —sT"",

and the relation 1s such that when the volatility 1s increased,
the premium C becomes large. Incidentally, S denotes an
asset price, K denotes an exercise price, r denotes an interest
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rate, and T denotes an exercise period. N(d) means a cumu-
lative density function of the normal distribution, and 1ndi-
cates a bell-shaped figure.

The economy has history 1n which business prosperity and
business depression are repeated, and in the (corrected)
Black-Scholes model at the time of business prosperity, since
it 1s assumed that a further business prosperity and a next-
occurring business depression have the same probability, the
interest rate option price of the low interest rate at the time of
business prosperity becomes cheap 1n view of the realistic
probability. For example, during the late 1980s and the 1990s,
Japan experienced the so-called bubble economy, however,
the contraction of the subsequent economy was very large,
and the economy repeats circulation. For example, at the time
when the economy grows by 10%, according to the Black-
Scholes model, with respect to the subsequent growth rate, it
1s assumed that 15% growth and minus 5% growth (10+£3%)
have the same probability=same price. From this concept,
since a combination of the credit and debt (underlying asset)
and various dertvative commodities becomes possible, awide
range application of safer selection of the credit and debt
becomes possible.

Incidentally, the invention can be applied to a general pecu-
niary debt at a debtor side, such as a debt caused by nation
bonds, public/corporate bonds (public bonds 1ssued by a seli-
governing body, cooperate bonds (including respective guar-
anteed bonds) 1ssued by a juristic person, etc.), and a payment
obligation debt including payment of insurance, 1n addition to
a loan debt other than the housing loan debt, a lease debt, a
general borrowed money debt of, 1n the main, a juristic per-
SOn.

Besides, 1n the invention, the dertvative including the swap
1s embodied 1nto a stock, a subscriber’s share on the capital, a
unit of contribution, a bond, a beneficiary certificate, or an
insurance to reduce the debt, and in the case where 1t 1s
impossible to sell the swap or the dertvative directly to the
customer (debtor), for example, an SPC (Special Purpose
Corporation) 1s established, the SPC performs the swap or
performs the purchase and settlement of the derivative, and
the debtor as a general customer sells or buys the subscriber’s
share on the capital for the SPC, so that the swap or derivative
1s 1indirectly used.

In the case where the debtor 1s an individual as in the
housing loan and 1t 1s troublesome to grasp the contents of the
details of the swap or the derivative, or 1n the case where 1t 1s
difficult to cause the debtor to directly sell or buy the swap or
the derivative because of legal limitations, the swap or the
derivative 1s embodied 1into another financial commodity, for
example, the stock, the subscriber’s share on capital, the unit
of contribution, the bond, the beneficiary certificate, or the
insurance, so that there 1s a merit that the circulation of these
1s accelerated.

Besides, 1n the invention, there 1s a case where 1t 1s stipu-
lated 1n a contract, a note, an agreement document agreed
between the creditor of the debt, the debtor and 1ts interested
party, or a back bond such as a signed memorandum that the
debtor or 1ts assignee can execute this method as the right, and
the contract content of the invention 1s recited 1n a contract, a
written guarantee, a treaty wording, a memorandum or the
like between at least one company (person) of the financial
institution, the financial support company, a housing manu-
facture and/or sales company, a subdivider, an insurance com-
pany, and its relevant party and the debtor and/or a guarantee
of the debtor.

For example, a clause of a swap forward contract, a current
price provision contract of the derivative, a current price
provision contract of the debt, a debt reduction right contract
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or the like 1s added to the housing loan and 1ts repayment plan,
so that the contract 1s integrally incorporated in the buying
and selling of the article. Further, 1t 1s specified that 1n the
recited contract, in the case where a profit 1s not obtained by
the economical situation or failure of investment manage-
ment, the creditor does not bear the responsibility of the
contract.

Besides, 1n the invention, there 1s a case where the debt
reduction method 1s explained or advertised by using at least
one of a printing, a broadcast, and an electronic communica-
tion medium, and in that case, the system to reduce the burden
ol the debtor due to the fluctuation of the economical situation
alfter the time of contract of a loan or the like 1s widely
advertised to general consumers, so that there 1s an effect that
the demand 1s aroused, and the economical support for the
debtor 1s promoted.

Besides, 1n the invention, there 1s a case where commodity
selling 1s made while a premium (including a commission, a
use fee of the invention, etc.) of the dervative 1s included in a
commodity price treated by a housing supplier, a building
company, a real estate agent, a leasing company, a financial
institution, a financial support company or the like, and the
commission, the use fee of the invention and the like are paid
to the person having the right of the invention 1rrespective of
the success or failure of the dervative. The purchaser of the
commodity resultantly purchases the derivative, and when the
derivative produces a profit, there occurs a merit that the debt
can be reduced by the profit.

Besides, in the case where the invention 1s especially
applied to a debt caused by a nation bond, a public/cooperate
bond (public bond 1ssued by a self-governing body or the like,
a cooperate bond (including each guaranteed bond) 1ssued by
a juristic person, etc.), 1ssuers of the nation/public/corporate
bonds or dealers of those directly or indirectly purchase the
derivative for the purpose of reducing the debt, or incorporate
the purchased derivative in the commodity or the nation/
public/corporate bonds and sell (1ssue) 1t directly or indi-
rectly.

Since the nation bond, the public bond, and the corporate
bond are circulated as bonds, and many and unspecified per-
sons 1nvest, the price of the bond fluctuates by the credit-
worthiness of the bond, and the interest rate also fluctuates.
For example, the 1ssuer of Japanese government bonds is
Japan, and 1n the case where the credit status of Japan 1s
lowered by the rating of the international rating agency, vari-
ous economical phenomena occur.

By using the various phenomena, part of or all of the nation
bond 1s redeemed using the dervative. Specifically, in the
case where the credit status of the 1ssuer (Japan) of Japanese
government bonds 1s lowered, Japanese yen, nation bonds,
and stocks are sold all at once. Accordingly, when a dertvative
to obtain a profit in the case where cheap yen rate occurs in the
exchange rate, a dertvative to obtain a profit in the case where
the price of the nation bonds drops sharply, and a derivative to
obtain a profit in the case where Nikke1 Stock Average drops
sharply are previously purchased, redeeming 1s performed 1n
the case where the credit of Japan drops sharply.

As arecent specific example, Argentina government bonds
experienced that the price of Argentina government bonds,
one share of which was 100 yen or more, dropped to the level
lower than 30 yen. When Argentina purchased the above
derivative in advance, it appears to function very effectively
when the Argentina nation bonds drop suddenly and the
economy 1s being contracted.

Besides, in the public bond, the corporate bond, and the
like, when the bond with this derivative is 1ssued, an investor
can invest 1n the bond at ease, and besides, when 1t 1s informed
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to the mvestor that the derivative as stated above has been
purchased, the credit of the bond issuer 1s resultantly raised.

Besides, especially in the case where the invention 1s
applied to a pecuniary debt such as a payment obligation
including benefits of insurance, there 1s a case where an
insurance company directly or indirectly purchases the
derivative for the purpose of hedging or reducing a payment
risk to an insured person, or incorporates the derivative in the
commodity and directly or indirectly sells (1ssues) it.

The 1mnsurance company pays a premium to eflect remnsur-
ance 1n order to hedge the risk of msurance fee payment.
Thus, a considerable reinsurance premium 1s paid to a rein-
surance accepting company or trader (for example, Lloyd’s,
etc.), however, mstead of the payment of the premium or 1n
combination with the reinsurance, the dervative 1s directly or
indirectly purchased, so that the payment to the imsured per-
son can be hedged or reduced. It 1s concervable that the
isurance category includes life insurance, various nonlife
insurance, marine insurance (a kind of nonlife insurance) and
the like. At present, there 1s also a case where re-reinsurance
1s effected 1n addition to the reinsurance.

In the msurance, 1t 1s possible to estimate the payment
obligation (future debt) including future isurance benefits.

Accordingly, in the case where the interest rate 1is
increased, the future debt 1s discounted by the yield curve to
obtain the present value, and 1n the case where the amount of
money of the present value 1s lower than or equal to the
amount ol money of the future debt, actual money and/or a
valuable mstrument equivalent to the actual money 1s pro-
vided to the financial institution to make a swap for the future
debt, or the future debt 1s swapped for the cash flow generated
in the insurance company 1n future.

Besides, 1n the invention, there 1s a case where a housing
supplier, a building company, a real estate agent, a leasing
company, a financial institution, a financial support company,
an 1ssuer of nation/public/corporate bonds or a trader thereof
1s obliged to pay a predetermined use fee of the invention to
the applicant, an assigner or a successor thereof from the price
for a commodity to be treated, and the use fee of the invention
1s acquired from the price of the commodity irrespective of
whether the commission or the use fee of the invention 1s
included in the premium of the derivative, and the profit of the
rightful person of the invention 1s ensured. On the other hand,
the seller of the commeodity has a risk until the collection of
bill of the commodity over a long period 1s completed, and has
a benefit of hedging the risk.

Besides, 1n the invention, there 1s a case where the creditor
of the debt uses the small-lot derivative to protect the credit,
and 1n addition to a commission generally imposed by the
financial institution, the derivative 1s used, so that even 1f an
unexpected situation occurs to the debtor, the loss can be
compensated by the profit of the dervative. In this case, the
location of the right to acquire the profit of the derivative 1s
changed according to which of the creditor and the debtor
pays the premium of the derivative, and 1t 1s an 1tem to be
determined by negotiation between the interested parties. In
any event, the invention includes that the creditor uses the
invention.

Besides, the “reduction” of the debt 1s a concept including
not only extinction of part of the debt to reduce the debt, but
also extinction of all the debt.

Besides, the “reduction” of the debt 1s a concept including,
not only extinction of part of the debt to reduce the debt, but
also extinction of all the debt.

According to the invention, the debtor swaps all of or part
of the future principal and interest payment amount of the
debt or the payment obligation including the payment of
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insurance occurring in future by actual money and/or valu-
able mstrument equivalent to the present value discounted by
the yield curve, so that the debt 1s substantially extinguished.

Especially, in the case where a commoner 1s a debtor as in
the housing loan, after the debtor assigns the swapped right to
the creditor, the debtor 1s changed to the financial istitution
or the financial support company, and the repayment of the
outstanding credit i1s recerved based on the inmitial contract,
and accordingly, the creditor such as the financial institution
can completely acquire the mitially scheduled profit, and
when the creditor 1s the bank, a contribution to improvement
ol net worth ratio 1s also obtained.

Further, according to the invention, following merits are
obtained.

1. Redress Against Failure Due to Macro Economy Change

(A) In the Case Where Interest Rate 1s Raised (Including
Hyperinflation)

(a) Debtor

Under the inflation economy, since many enterprises have
difficulty in management by abruptrise of the interestrate and
raw material, employment 1s abruptly decreased, and there 1s
a possibility that the debtor becomes 1nsolvent, however, the
debtor using the method and apparatus of the invention
executes the swap or settles the debt reduction right, so that
the debt balance, the principal and interest payment amount,
the interest payment amount or part thereof 1s reduced and the
occurrence of msolvency can be prevented. For example, the
debtor adopting the variable interest rate 1s required to pay
high interest and finally, there 1s a possibility that the payment
of the mterest becomes 1impossible, however, when the pre-
viously purchased debt reduction right 1s settled, the debt
balance, the principal and interest payment amount, the inter-
est payment amount or part thereof 1s reduced, and therefore,
the occurrence of insolvency can be prevented Besides, since
the asset value rises by the value rise of the hypothecated
asset, the debtor has double elfects.

(b) Creditor

The bad loan abruptly increases by the business failure of
the debtor or the isolvency, the creditor can not receive not
only the interest but also the principal, and there 1s a possi-
bility that the financial difficulty or failure occurs. However,
the debtor using the method and apparatus of the invention
executes the swap or settles the debt reduction right, so that
the debt balance, the principal and interest payment amount,
the mterest payment amount or part thereot 1s reduced, and
the occurrence of the insolvency can be prevented, and there-
fore, the creditor as the holder of the credit can prevent the
credit from becoming the bad loan, and the financial difficulty
or failure can be avoided.

The influence on the creditor, especially on the financial
istitution 1s very large. For example, at the time of financing,
since the risk of the financing 1n which the commodity based
on the ivention is directly or indirectly given to the debtor 1s
reduced, the probability that 1t 1s estimated as a substandard
loan or a bankruptcy anxiety loan 1s significantly reduced as
compared with the related art. By this, required reserve fund
becomes smaller than a present one, and the bank manage-
ment 1s stabilized, so that the bank has a financing margin, and
a large contribution 1s made to the activation of the economy.
Further, when 1t 1s agreed with the debtor that the creditor can
settle the debt reduction right, the credit can be extinguished.

Besides, 1n the housing loan 1 which an ordinary indi-
vidual 1s a debtor, the influence on the financial institution,
such as the bank, by the swap 1s very large.
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There are two merits for the creditor. One 1s that the risk of
the anticipation 1s extremely decreased, and the other 1s the
conftribution to an increase 1n net worth ratio.

That 1s, the creditor always has a risk (loan refunding risk)
in which the loan debtor performs the anticipation at the time
of a low interest rate, and 1n the present circumstances, head-
ing to the risk 1s performed. However, the financial institution
or the financial support company as the partner of the swap by
this mvention has an obligation to pay the loan balance
according to the initial loan contract, the principal and interest
payment amount, the interest payment amount, or part thereof
(that 1s, cash flow generated 1n the loan debtor for years to
come and to be paid to the loan creditor) to the loan creditor
irrespective of the future fluctuation 1n the interest rate, so that
the swapped loan credit has no risk of the anticipation. This
elfect 1s remarkable 1n the case where the interest rate 1s once
increased, and then the interest rate 1s lowered. That 1s, the
loan debtor makes the swap 1n the process where the interest
rate 1s once increased, and the agreed repayment of the loan 1s
ensured, so that the swapped loan becomes the loan credit in
which the anticipation i1s not performed even if the interest
rate 1s lowered after the interest rate 1s raised, and therefore, 1t
becomes the credit in which risk hedge to the drop of the
interest rate 1s unnecessary.

Besides, since the anticipation of the loan credit does not
occur as stated above, the creditor resultantly provides a great
merit to the investor who purchased the loan credit which was
securitized for the risk hedge. For example, the imnvestor who
purchased the securitized commodity of the loan credit can
account for a stable mvestment profit without being influ-
enced by the tendency of the interest rate.

Another merit of the creditor 1s that not to mention the case
where the present value of the future principal and interest
payment amount 1s lower than the debt balance, even 1n the
case where 1t 1s equivalent thereto, 1n the case where all of or
part of the right to acquire the cash flow which the loan debtor
acquired by the swap contract 1s assigned from the debtor to
the loan creditor, the net worth ratio of the creditor is raised.

The creditor of the loan 1s generally the bank, and 1n the
bank, there 1s net worth ratio regulation by BIS (Bank of
International Settlements), and i the case where the net
worth ratio calculated by the BIS regulation 1s less than 8%,
the bank can not perform international business. The net
worth ratio 1s calculated by net worth/(asset amount * risk
weilght for each asset category), and the mechanism 1s such
that the smaller the risk weight for each asset category 1s, the
larger the net worth ratio 1s.

Although the risk weight for each asset category varies
between countries, 1 Japan, for example, 1n the case of the
housing loan, it 1s necessary to multiply the loan balance by
50%, whereas 1n the case of borrowing and lending between
banks, the loan balance has only to be multiplied by 20%, and
in the case of the same net worth and the same loan balance,
for example, in the case of the net worth of 10 and the loan
assets of 100, 1n the housing loan, it 1s 20% (10/100 ° 50%)),
whereas 1n the borrowing and lending between banks, 1t
becomes 50% (10/(100 * 20%)), and 1n this comparison, the
net worth ratio 1s improved by a factor of 2.5. Incidentally,
since the risk weight of financing to a corporation 1s 100%, 1n
the case where the above calculation of the net worth ratio 1s
performed, 1t 15 10% (10/(100 > 100%), and when this 1s
changed to the borrowing and lending between banks, the net
worth ratio 1s increased by a factor of 5, and the influence 1s
very large.

This effect occurs when the loan debtor assigns the right of
the swap to the creditor after the swap, and this 1s because the
borrower 1s changed from the loan debtor to the bank.
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Accordingly, 1n the judgment of the creditor, 1n order to
raise the net worth ratio, even 11 the present value of the future
principal and interest payment amount 1s higher than the debt
balance, 1n the case where there 1s economical rationality,
there can be a case where the loan creditor gives some eco-
nomical supply to the debtor, and recommends the debtor to
execute the swap and to assign it to the loan creditor.

(B) Case Where the Interest Rate 1s Lowered (Including
Hyperdetlation)

(a) Debtor

Under the deflation economy, the demand 1s decreased and
many enterprises have difficulty i management, and 1t
becomes ditficult for the debtor to make payment, however,
when the debtor using the invention settles the debt reduction
right, the loan balance, the principal and interest payment
amount, the interest payment amount or part thereof 1is
reduced and the occurrence of insolvency can be prevented.
Besides, even in the case where the security value 1s lowered,
since the debt 1s reduced or repaid, the substantial excessive
liability state can be avoided. Further, although the loan
debtor adopting the fixed interest rate continues paying the
high interest, when the debt reduction right 1s used, since the
housing borrowed principal 1s reduced by the marginal profit
between the fixed agreed 1nterest rate and the lowered market
interest rate, the occurrence of the insolvency can be pre-
vented.

(b) Creditor

When the debtor goes bankrupt or becomes 1nsolvent, the
bad loan increases, and not only the received interest, but also
the principal can not be collected, and the creditor also has
difficulty 1n management. However, when the debtor settles
the debt reduction right, since the debt balance, the principal
and interest payment amount, the interest payment amount, or
part thereot 1s reduced or repaid, the creditor does not sufier
a loss.

Besides, although the value of the hypothecated asset 1s
also decreased, when the debtor settles the debt reduction
right, since the debt balance, the principal and interest pay-
ment amount, the interest payment amount or part thereof 1s
reduced, 1t 1s evaluated as healthy normal credit 1n the evalu-
ation of assets of the creditor, and theretfore, reserve fund
isuificiency does not occur, and financial difficulties do not
occur. The same effects as those recited 1n the foregoing
column (b) Creditor of (A) In the case where interest rate 1s
raised (including hyperinflation) is obtained.

2. Improvement of Buying Intention Due to Nonexistence of
Macro Economy Abrupt Change Risk

Since the loan debtor using the borrowing method in which
the debt reduction right 1s given can avoid the macro economy
abrupt change risk, as compared with the loan debtor using
the conventional borrowing method, 1t becomes possible to
bear a higher debt, and 1t becomes possible to enjoy a richer
consumption or investment life. Besides, conventional exces-
stve saving (so-called mattress money) performed in prepa-
ration for the abrupt change of the micro economy 1s opened
to the consumption or mvestment, so that the circulation
speed of funds 1ncreases, and as a result, there 1s obtained an
cifect that the credit creation of the currency normally func-
tions, and the economy 1tself 1s activated.

3. Reduction of Sudden Change Risk of Macro Economy

In the case where the debt reduction right described in the
invention 1s widened to credit and debt in a wide range 1n
addition to the housing borrowing, against the force to cause
the sudden change of the interest rate, the customer as the
debtor having purchased the debt reduction right of the mnven-
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tion settles this commodity, so that the countervailing power
functions against the change of the interest rate, and one-way
abrupt rise or drop of the interest rate 1s reduced. By this
countervailing power, trouble due to the instability of the
cconomy by the inflation or deflation can be avoided.

4. Efficiency of Economy 1s Raised

The excessive risk which the debtor presently bears 1s
reduced, and money saved at a level over a proper risk 1s
circulated to more efficient investment and consumption, so
that the efficiency of the whole economical society 1s pro-
moted. This 1s similar to the fact that the Internet raises the
cificiency of information, and this mechanism has an eco-
nomical value.

Since the loan commodity using the invention 1s not put on
the market until now, the loan debtor resultantly bears all
borrowing risks, however, when the loan debtor widely uses
the invention, the market 1s opened and the borrowing risks
are greatly reduced.

Until now, since the commodity of the invention 1s not put
on the market as a sales tool for home sales or the like, the
price of the future delivery, option, swap, or swaption 1s set to
be very high, and 1n the present circumstances, most of the
loan debtors can not use (at least all housing loan borrowing
persons can not use), however, according to the invention
which enables the common people such as the housing loan
debtors to use, a new circulation market 1s created and
enlarged, the price of the future delivery, the option, the swap,
or the swaption 1s converged on a proper one, and the mnven-
tion can be used at lower cost.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a list of housing loan principal and interest equal
repayment specification (Embodiment 1)

FIG. 2 (a) 1s a price table of a 20-year swap interest rate
option, in which a current price amount after 10 years 1s
calculated, and (b) 1s a table 1n which a rise ratio of the option
price 1s calculated (Embodiment 1).

FIG. 3 (a) 1s a table 1n which 1n the case where a 20-year
swap 1nterest rate option 1s divided, the current price amount
of a premium price after 10 years 1s calculated, and (b) 1s a
table indicating a principal repayment ratio (Embodiment 1).

FI1G. 4 (a) 1s a table 1n which 1n the case where two 20-year
swap 1nterest rate options are purchased, a current price
amount after 10 years 1s calculated, and (b) 1s a table indicat-
ing a principal repayment ratio (Embodiment 1)

FIG. 5 1s a graph 1n which actual results of a 20-year swap
interest rate are plotted (Embodiment 1).

FIG. 6 (a) 1s a table 1n which a current price amount atter 5
years 1s calculated using a 10-year swap 1nterest ratio option,
and (b) 1s a table 1n which a rise ratio of a premium price 1s
calculated (Embodiment 2).

FIG. 7 (a) 1s a table 1n which 1n the case where a 10-year
swap interest rate option 1s divided, a current price amount
after 5 years 1s calculated, and (b) 1s a table 1n which a
principal repayment ratio 1s calculated (Embodiment 2).

FIG. 8 (a) 1s a table 1n which 1n the case where two 10-year
swap 1interest rate options are purchased, a current price
amount after 5 years 1s calculated, and (b) 1s a table indicating
a principal repayment ratio (Embodiment 2)

FIG. 9 1s a graph 1n which actual results of a 10-year swap
interest rate are plotted (Embodiment 2).

FIG. 10 1s a graph indicating actual result values of a
premium price of an interest rate option of a 25-year nation
bond, a loan balance, and a ratio of the premium price to the
loan balance (Embodiment 3).
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FIG. 11 (a) 1s a table mm which calculation 1s made for an
exchange option (dollar call) using exchange of Japanese yen
and US dollar 1in the case where the Japanese yen 1s weakened,
and (b) 1s a table 1n which a rise ratio of a premium price 1s
calculated (Embodiment 5).

FI1G. 12 (a) 1s a table 1n which a current price amount of the
exchange option after 10 years 1s calculated, and (b) 1s a table
in which a principal repayment ratio 1s calculated (Embodi-
ment 5).

FIG. 13 (a) 15 a table 1n which two exchange options are
purchased and a current price amount after 10 years 1s calcu-
lated, and (b) 1s a table 1n which a principal repayment ratio 1s
calculated (Embodiment 5).

FI1G. 14 1s a graph 1n which actual result values of exchange
price of Japanese yen/US dollar are plotted (Embodiment 5).

FIG. 15 (a) 1s a table in which NY Dow stock price 1s used,
and a current price amount after 10 years 1n the case where 1t
drops 1n future 1s calculated, and (b) 1s a table 1n which a rise
rat1o of option price 1s calculated (Embodiment 6).

FIG. 16 (a) 1s a table 1n which a current price amount after
10 years 1s calculated 1n the case where a NY Dow stock price
option 1s divided, and (b) 1s a table 1n which a principal
repayment ratio 1s calculated (Embodiment 6).

FIG. 17 (a) 1s a table 1n which two NY Dow stock price
options are purchased and a current price amount after 10
years 1s calculated, and (b) 1s a table 1n which a principal
repayment ratio 1s calculated (Embodiment 6).

FIG. 18 (a) 1s a graph of NY Dow stock price, and (b) 1s a
graph 1n which actual result values of volatility for 24 vears
are plotted (Embodiment 6).

FIGS. 19 (a) and (&) are tables of actual result values of NY
Dow and volatility for 24 years (Embodiment 6).

FI1G. 20 1s a table showing a profit of an option using NY
Dow, (a) shows a call option, and (b) shows a case of a put
option (Embodiment 6).

FI1G. 21 (a) 1s a price table of NY Dow stock price option,
and (b) 1s a table 1n which a rise ratio of the option price 1s
calculated (Embodiment 7).

FIG. 22 (a) 1s a price table of a small-lot NY Dow stock
price option, and (b) 1s a table indicating a repayment ratio to
lease debt balance (Embodiment 7).

FI1G. 23 1s atable indicating results 1n which a present value
of a loan debt 1s calculated (Embodiment 8).

FI1G. 24 15 a graph showing a yield curve (Embodiment 8).

FIG. 235 1s a profit notional calculation sheet of an interest
rate option (Embodiment 8).

FI1G. 26 1s a list of principal and 1nterest equal repayment
specification of a lease debt (Embodiment 9).

FI1G. 27 1s a table showing results 1n which a present value
of a lease debt 1s calculated (Embodiment 9).

FIG. 28 1s a functional block diagram showing a structure
of an apparatus of embodiment 10 of the invention.

FI1G. 29 15 a flow view showing a process procedure in the
apparatus ol embodiment 10 of the invention.

FIG. 30 1s a functional block diagram showing a structure
of an apparatus of embodiment 11 of the invention.

FIG. 31 1s a flow view showing a process procedure 1n the
apparatus ol embodiment 11 of the invention.

DETAILED DESCRIPTION OF THE INVENTION

In the case where a fund for purchase is prepared by using
a loan for a real right or an obligatory right, for example, a
house, which becomes an object of option purchase and has
an underlying asset price, the option 1s simultaneously set, so
that the risk due to the fluctuation of the economy 1s avoided,
and the repayment of the borrowed principal 1s realized.
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Besides, a nation/public/corporate bond 1ssuer has a debt
over a long period, and has a large risk according to the
economical situation and interest rate situation, however,
when the invention 1s used, part of or all of the risk due to the
change of the situation can be hedged, a good international
and social influence 1s exerted, and the applicability 1s large.

Embodiment 1

This embodiment relates to a method of reducing a housing,
loan debt, and an example 1n which a house with 40 million
yen 1s purchased will be described. FIG. 1 shows a part of a
principal and interest equal repayment specification list in the
case where a housing loan of 40 million yen as a fund for
purchase 1s borrowed at a fixed interest rate of 3%. A repay-
ment period 1s 25 years (300 months). The total debt of the
borrower including the agreed interest 1s 56,905,358 yen, and
a risk such as the difficulty in repayment of the loan debtor
due to the fluctuation of the economy for 25 years 1s not
considered.

Here, consideration 1s given to a case where after 10 years
from the start of the repayment, the housing borrowing inter-
est rate rises from 3% of the fixed interest rate at the present
time point (time point of the borrowing) by 0% to 3%. FI1G. 2
shows present purchase prices of a call option of the interest
rate calculated by the Black-Scholes model atrespective exer-
cise prices 1n the case where “20-year swap interest rate”
(here, the swap 1nterest rate 1s made one obtained by subtract-
ing approximately 1% from the housing loan) 1s made an
object, the asset price (principal) 1s one hundred million yen,
the volatility 1s 15%, and the exercise period 1s 25 years
corresponding to the borrowing period, and the price change
of the option 1n the case where the swap interest rate rises
from 0% to 3% after ten years later, and the volatility rises. In
the Black-Scholes model, when the option of the out-oi-the-
money approaches the in-the-money, an element having an
influence on the option price, such as the volatility, rises, and
the current price amount of the option 1s abruptly raised, and
accordingly, even in the option separate from the in-the-
money, when 1t approaches the in-the-money, the current
price amount rises, and a large profit can be gained with the
small purchase price.

The way of seeing FIG. 2(a) 1s exemplified. Although the
exercise prices of 5.0%, 6.0% . .. 15% are located at positions
rather separate from the present (the time of the purchase of
the option) interest rate of 1.865%, when the swap interest
rate rises by 3%, 4.8655% 1s the in-the-money, and 5% of the
exercise price approaches the in-the-money. As stated above,
the exercise price indicates the level on which the in-the-
money 1s obtained.

The purchase price 1s the option purchase price (premium
price) at each exercise price, and as 1t becomes close to the
in-the-money, the price becomes high. With respect to the
asset price (principal) of one hundred million yen, the option
purchase price with the exercise price of 5% 1s 4,660 thousand
yen, and the ratio to the principal 1s 4.7%. With respect to the
volatility, as shown 1n FIG. 5, in the actual results during the
past 4 years on the 20-year swap interest rate market, the
volatility of 15% or more was realized six times, and the
volatility of 50% or more was realized twice, and after the
option 1s purchased, the volatility of 50% or more can be
suificiently realized. Thus, 1n FIG. 2, it 1s assumed that 10
years after, the volatility becomes 50% or 75% from 15%
which 1s a value at the time of the option contract.

With respect to each case where during this, the swap
interest rate rises from a present one by 0% to 3% at intervals
ol 0.5%, the current price amount of the purchased option 1s
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calculated and 1s listed. The figure (b) shows the rise ratio of
the current price amount after 10 years to the purchase price
of the purchased option, and for example, 1n the case where
the exercise price 1s 5.0%, the purchase price 1s 4,660 thou-
sand yen, and after 10 years, when the rise of the swap interest
rate 1s 0%, and the volatility 1s 50, the current price amount of
the option 1s 14,713 thousand vyen, the rise ratio 1s 3.16
(times), and they are respectively shown at the corresponding
positions.

Here, 1t should be noted that in the figure (b), in the column
where the exercise price 1s 5.0%, 1n the case where the interest
rate rises by 3% and becomes 4.8655%, when the volatility 1s
50%, the rise rate of the purchase price 1s 14.96 times, and
although the borrowed principal balance at this time point 1s
not shown, 1n the case of the fixed interest rate o1 3% and the
25-year principal and interest equal repayment, 1t 1s 68,365
thousand yen. On the other hand, the current price amount of
the swap interest rate option by the housing loan principal
reduction contract purchased by the loan debtor according to
the mvention 1s 69,698 thousand yen and exceeds the bor-
rowed principal, so that all amount can be repaid by selling,
the option. Similarly, when the volatility 1s 75%, the rise rate
1s 17.22 times, and the current price amount 1s 80,2535 thou-
sand yen. This indicates that as compared with other exercise
prices, although the rise rate 1s low, the invention has actual
advantage for the loan debtor. As it becomes close to the
in-the-money, the current price amount of the purchased
option 1s increased, however, the rise rate of the option imme-
diately before the in-the-money becomes dull. This 1s a fea-
ture of the Black-Scholes model using the logarithmic normal
distribution.

It can not be necessarily said that the profit of the purchased
option becomes large as the separation from the in-the-money
becomes large, and 1t varies according to the desired principal
reduction amount of the purchasing loan debtor and the feel-
ing ol burden of the purchase price 1n the purchase of the
option. The details will be described 1n the next section.

FIG. 3 shows a state of an option equivalent to an asset
price of 40 million yen obtained by dividing the above
20-year swap interest rate option with an asset price of one
hundred million ven. The exercise period 1s sitmilarly made 25
years, the swap interest rate at the time of the option purchase
1s 1.865%, and the volatility 1s 15%. According to the princi-
pal and interest equal repayment specification list shown in
FIG. 1, the principal balance after 10 years 1s 27,346 thousand
yen. In order to reduce this balance, with reference to FIG.
3(a), when the option purchase price for which the housing
loan debtor does not feel the burden 1s about one million yen,
the option with the exercise price of 6% (option purchase
price 1s 1,156 thousand yen) has only to be selected. The
current price amount of the option with the exercise price of
6% after 10 years1s 25,7358 thousand yen 1n the case where the
swap 1nterest rate rises by 3% and the volatility 50%, and as
shown 1n the figure (b), the ratio of the current price amount
to the loan balance 1s 94%, and it 1s understood that most of
the loan balance can be repaid. When the exercise price 1s 5%,
the option purchase price 1s 1,864 thousand yen and 1s rela-
tively high, and although the repayment ratio 1s 102% and 1s
suificient, 1t 1s not a very large expansion as compared with
94%. Rather, 1t may be better to consider the purchase of the
exercise price of 7% at 748 thousand yen, and the repayment
rate ol 87% by the rise of the purchase price. This selection 1s
left at housing loan debtor’s disposal.

Although the foregoing example indicates the case where
one option 1s purchased, an example 1n which two options are
purchased 1s shown in FIG. 4. In the figure (a), although the
purchase condition 1s the same as the option shown 1n FIG. 3,
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since the two options are purchased, the option purchase price
becomes twice. Accordingly, when the exercise price 1s 6%,
the purchase price 1s 2,313 thousand yen, and the burden 1s
large for the loan debtor, and accordingly, the exercise price of
8% 1s selected. The option purchase price 1s 1,000 thousand
yen, and the ratio to the borrowed principal 1s 2.5%. The
financing (loan) balance after 10 years 1s 27,346 thousand
yen, and 1n the case where the swap interest rate rises by 2%
and the volatility 1s 50%, the current price amount of the
purchased premium 1s 28,699 thousand yen, and all of the
loan balance can be extinguished (repaid). Besides, 1n the
case where under the same purchase condition, the swap
interest rate rises by 1% and the volatility 1s 50%, the current
price amount 1s 17,034 thousand yen, and 62% of the princi-
pal outstanding amount can be reduced. It appears that this
condition 1s realized at a rather high probability, and the
reason will be described 1n the next section.

With respect to the manner of change of the swap interest
rate, the past actual results of the 20-year swap 1nterest rate
were checked. Theresults are shown by a graph of FIG. 5. The
period 1s about 4 years from October of 1999 to February of
2004. Although the interest rate fluctuates 1n a range of from
2. 7% to 1%, the volatility fluctuates 1n a range of from 10% to
715%. The volatility 1s an index having a large influence on the
premium price of the swap interest rate option, and it 1s
advantageous to purchase the option of the volatility of less
than 20%. As stated above, the calculation 1s made under the
assumption that the objective 20-year swap interest rate 1s
1.865% and the volatility 1s 50% and 75%, and this appears to
be adequate based on the actual results of the past about 4
years.

In the foregoing example, although the case where the
swap 1nterest rate rises has been described, in the case where
the interest rate drops, although not shown especially, when
the 20-year swap interest rate 1s about 6% and the volatility 1s
20%, and when the exercise price 1s 3% 1n a 25-year interest
rate put option, the purchase price 1s 154 thousand yen for the
principal of 40 million yen. In case the interest rate becomes
3% and the volatility becomes 70% on the 10th year, the
current price amount of the purchase price becomes 6,600
thousand yen, and the current price amount of the purchase
price becomes almost 43 times larger. As a result, when five
options (154 thousand yen * 5=770 thousand yen) are pur-
chased, 1t becomes 6,600 thousand yven > 5=33,000 thousand
yen, and 27,346 thousand yen of the housing borrowed
money balance after 10 years can be repaid.

Embodiment 2

This embodiment relates to a method of reducing a housing,
loan debt by using a swap interest rate option.

FIG. 6 shows an option in the case where a 10-year swap
interestrate option 1s used. The exercise period 1s 235 years, the
objective swap interest rate 1s 1.32%, the asset price (princi-
pal) as a unit of transaction 1s one hundred million yen, the
exercise price at the time when the volatility 1s 20% 1s set to
5% to 15%, and the respective premium prices (purchase
prices) are calculated. In the figure (a), the rise of the volatility
1s 70% and 130% since reference 1s made to the past actual
results. The graph shown 1n FI1G. 9 1s obtained by plotting the
actual result values of the 10-year swap interest rate of from
January of 2002 to March of 2004. The swap interest rate
shows a fluctuation of 0.5 to 1.6%, while the volatility
severely fluctuates in arange o1 15% to 130%. The fluctuation
of the volatility has a large intluence on the premium price,
and produces a chance to secure the profit. In the case where
FIG. 2(a) showing the 20-year swap interest rate 1s compared
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with FIG. 6(a) showing the 10-year swap interest rate, for
example, when the rise of the interest rate 1s 0%, at the
exercise price of 5%, the current price amount of the 10-year
swap 1nterest rate 1s 26,750 thousand yen, and the current
price amount of the 20-year swap interest rate 1s 14,713
thousand yen, and the ratio 1s 1.8. The cause 1s a difference in
the rise rate of the set volatility. When similar comparison 1s
made for other exercise prices, it 1s understood that there 1s a
difference of 1.7 to 2.0 times.

FI1G. 7 (a) shows current price amounts for respective exer-
cise prices after five years in the case where an option
obtained by dividing the 10-year interest rate swap option
with the asset price of one hundred million yen into small
parts each having the asset price of 40 million yen (dividing,
into small lots) 1s purchased. The figure (b) shows that when
the loan debtor of the housing loan (borrowed principal 1s 40
million yen, fixed interest rate 1s 3%, repayment period 1s 235
years ) similar to that of embodiment 1 purchases the small-lot
option, how much repayment can be made to the loan balance
of 34,202 thousand yen after 5 years. When the repayment
(reduction) of about 50% 1s desired, 1t 1s understood that this
can be achieved at a rather high probability. When the eco-
nomical situation fluctuates, and the interest rate rises by 3%
and the volatility rises to 130%, the repayment of 96%
becomes possible. When the loan debtor desires the option
purchase price of several million yen or less, the exercise
price of 7% of FIG. 7(a) 1s selected, and when the option of
the purchase price (premium price) of 933 thousand yen 1s
purchased, there 1s a high probability that about 50% of the
loan balance can be repaid after 5 years, and the burden of the
loan debtor 1s greatly reduced.

FIG. 8(a) shows a case where when the option 1s pur-
chased, the number of purchased options 1s made two. When
the option purchase price 1s one million yen or less, the
purchase price of 690 thousand yen 1s selected 1n which the
exercise price1s 11%. When the swap interestraterises by 1%
and the volatility 1s 70%, the current price amount 1s 18,704
thousand yen, and when reference 1s made to the figure (b),
the repayment ratio of the loan balance 1s 55%.

Embodiment 3

This embodiment relates to a method of reducing a housing,
loan debt, and an example in which an interest rate option
based on a nation bond 1nterest rate with an exercise period of
25 years 15 applied to the debt reduction of a housing loan
similar to embodiment 1 will be described based on the actual
results of Jan. 1, 1995 to Oct. 1, 2004. Incidentally, 1t 1s
assumed that the time of loan borrowing 1s Jan. 1, 1995, and
the 1interest rate option 1s purchased 1n a lump at the beginning
of the loan borrowing.

FIG. 101s such that with respect to the premium price of the
interest rate option 1n the period, the asset price 1s 40 million
yen corresponding to the loan borrowed principal, and the
strike (exercise price) 1s 3.83, and based on the interest rates
of the nation bond 1n respective periods and the volatilities of
the nation bond, the premiums 1n the respective periods are
calculated using the Black-Scholes calculation expression
and are plotted.

With respect to the 25-year nation bond interest rate option,
the principal 1s made 40 million yen, the volatility on Jan. 1,
19935 15 8.182%, and the premium price with the strike 3.83 1s
calculated to be 1,387,172 yen. In this way, the premiums 1n
the respective periods are calculated. In the figure, the hori-
zontal axis indicates the period, and the vertical axis indicates
the loan balance, the premium (yen) and the ratio (%) of the
premium price to the loan balance. The ratios of 30, 40 and
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50% are indicated in the table by dotted lines, and for
example, 1n the solid line portion indicating the ratio posi-
tioned above the dotted line indicating 40%, the loan balance
of 40% or more can be reduced. In the period after Jan. 1,
1998, most of the portion corresponds to this. In this embodi-
ment, at the beginning of the period, the volatility was as low
as 8.182%, and the premium had a rather low price, which
resulted in the lucky result.

Embodiment 4

In the case of a borrowing period of a 25-year housing loan,
with respect to the purchase of the option in the foregoing
embodiments 1 and 2, the option 1s purchased in a lump at the
beginning of the loan borrowing, and the period (exercise
period) of the option until the expiry date 1s made 25 years
corresponding to the borrowing period of the housing loan,
and therefore, the temporal value occupies almost all amount
of the purchase price. This 1s the basic mechamism of the
option and obeys the so-called time decay theory in which the
temporal value of the purchased option 1s extinguished at the
expiry date. Accordingly, in order to suppress the purchase
price ol the option to be low, 1n this embodiment, the period 1s
made short, and the purchase price of one unit 1s suppressed
to be low. In this case, although it 1s difficult to repay (reduce)
all of or most of the borrowed principal by one hit, the profit
by the sale of the short period option can be applied to the fund
for purchase of a long-term debt reduction right to be pur-
chased subsequently.

As an example, 1n the case where a Nikker 225 option 1s
purchased, 1n the case where an exercise period 1s made six
months, and 1000 put options each having an exercise price of
7500 ven on the delivery month of September of 2004 are
purchased at 3 yen/option, the purchase price 1s 3 yen °’
1000=3000 yen. (Nikke1 Average price at the time point of
March of 2004 1s 11,500 yen, and the volatility 1s 25%) In the
case where this 1s repeated every month, the number of
options becomes 6000 (payment of 18,000 yen) for 6 months,
and when 1t 1s assumed that the macro economy changes 3
months aiter, 1n the case where the Nikke1 Average drops by
2,000 ven, and the volatility rises to 80%, as a result, the
above purchased option becomes 500 yen/option, the current
price amount becomes 500 yen ~ 3000=1,500 thousand vyen,
and this can be acquired. This 1,500 yen 1s made a fund, and
the purchase of a long-term option for acquiring the subse-
quent debt reduction right can be made to have been already
paid. In the case where at the beginning of borrowing of the
housing loan, funds for purchasing the option as described in
the embodiments 1 and 2 are insufficient, or in the case where
since there 1s no familiarity with the option, the feeling of
burden occurs in the purchase of the option of about one
million yen, and the purchase of the option 1s avoided, this
proposal 1s useful for causing the advantage of the option to
be understood by recommending the purchase of the option of
very mexpensive purchase price, and after the option trans-
action of this embodiment proves successiul, a long-term
option corresponding to the loan repayment period may be
contracted.

Practically, a constant amount (3,000 yen, 5,000 yen, or
10,000 yen) 1s paid every month as a fund for purchase of the
option. That 1s, although the option purchase price i1s daily
changed by the change of the volatility, the constant amount
1s determined every month, and the number of options is
changed according to the purchase price at each time, and the
options are purchased. Since the remaining borrowing period
of 25 years 1s decreased with the lapse of time, the long-term
option corresponding to the loan repayment period can be
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sequentially inexpensively purchased. Besides, 1n the forego-
ing method, 1t 1s possible to consider a method 1n which in the
indexes of the exchange, interestrate, stock, etc., one in which
for example, the volatility 1s low 1s made to have priority, and
1s purchased every month at the constant amount. In this case,
as described above, 1n the haltway of the period, 1n the case
where the investment amount can be collected by the change
of the volatility, part of the collected amount 1s used for the
subsequent mnvestment amount, so that the subsequent invest-
ment amount can be made to have been paid for the loan
debtor.

Embodiment 5

An example 1n which an option using an exchange of
Japanese yen and US dollar 1s applied to the debt reduction of
a housing loan similar to embodiment 1 will be described on
the assumption that the depression of yen occurs 1n future.
FIG. 11(a) shows results in which with respect to the
exchange option doll call, the exercise period 1s 25 years, the
object: yen dollar exchange (109.65 yen/USD), the yen inter-
est rate 15 2.443%, the US dollar interest rate 1s 9.049%, the
principal 1s one million US dollars, the volatility 1s 9%, the
exercise price 15 set between 110 yen to 170 yen, and a trial
calculation 1s made as to the current price amount indicated
by the premium price at each exercise price alter 10 years.
The figure (b) shows the rise ratio of the current price amount
after 10 years to the premium at the beginning of the purchase.

In FI1G. 12, the figure (a) shows the results of calculation of
the price which 1s indicated after 10 years by the current price
amount (premium) of the exchange option dollar call option,
and the figure (b) shows the ratio of the current price amount
at the time point of calculation to the loan balance after 10
years from the start of the repayment period. When consid-
eration 1s made 1n a period of 10 years, 1t 1s considerably
expected that the ven/dollar becomes about 110 to 130 yen.
For example, when the loan debtor desires the option pur-
chase price of one million yen or less, when the exercise price
ol the option to be purchased 1s made 120 yen, the purchase
price can be suppressed to 814 thousand yen not higher than
one million yen. With respect to such an option, in case the
exchange rate rises by 20% after 10 years and becomes
131.58 yen and the volatility at that time 1s 13%, the current
price amount becomes 5,952 thousand yen and 1s 7.3 times
higher than the option purchase price. When the loan debtor
sells the option, as shown 1n the figure (b), 25% of the loan
balance of 27,346 thousand yen after 10 years can be repaid
(reduced).

FIG. 13 shows an example 1n which two such exchange
options are purchased. Since two options are purchased, the
premium price becomes twice, and in the case where the
purchase price 1s suppressed to one million yen or less, it 1s
appropriate that the exercise price of 130 yen (purchase price
of 816 thousand yen) 1s selected. After 10 vears, when the
exchange rate rises by 20% and the volatility 1s 13%, the
option current price amount becomes 8,368 thousand yen,
and 1s almost 10 times higher than the purchase amount. The
repayment ratio of the loan balance at this time point 1s 31%,
and even 11 the purchased option fee 1s subtracted, the profit of
7,552 thousand yen can be secured. In FIG. 14, the past actual
results of the yen/dollar exchange and the volatility are plot-
ted. The period 1s about 4 years from October of 1999 to
February of 2004. The price of yen/US dollar changes 1n the
range of 102 yen to 130 yen, and the volatility fluctuates 1n the
range of 2 to 16%. Thus, the above example can actually
occur 1 which the option 1s purchased when the volatility 1s
9%, and the settlement 1s made when 1t 1s 13%.
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Embodiment 6

An example 1n which an option using NY Dow 1s applied to
housing loan debt reduction will be described on the assump-
tion that the NY Dow 1s lowered 1n future. FIG. 15(a) shows
the purchase price (premium price) of a stock price option
(put) 1n the case where the exercise period 1s 25 years, object:
NY Dow (10,240 USD), the asset price (principal) 1s one
million US dollars, the volatility 1s 12%, and the exercise
price (US dollar) 1s set to 9,000 US dollars to 4,000 US
dollars, and the current price amount to each exercise price 1n
the case where the Dow 1s lowered after 10 years and the
volatility fluctuates to 30% and 50%, and FIG. 15(5) shows
the rise rate of the exercise price at that time.

FIG. 16(a) shows the current price amount after ten years in
the case where an option obtained by dividing the NY Dow
stock option with the asset price of one million US dollars into
small lots each having the asset price of 400 thousand US
dollars 1s purchased, and the figure (b) shows that the housing
borrowed principal 1s 400 thousand US dollars, the period 1s
25 years, the interest rate 1s 4.5%, and when the loan debtor
who performs the principal and interest equal repayment
purchases the small-lot option, how much repayment can be
made to the loan balance 01 290,634 US dollars after 10 years.
In the case where the option with the exercise price of 7,000
US dollars 1s purchased at the premium price of 4,240 US
dollars, when the drop of the Dow after 10 years 1s 0% and the
volatility value 1s 30, the current price amount becomes
54,280 US dollars, and 1s about 13 times higher than the
option purchase amount, however, as shown 1n the figure (b),
the repayment ratio of the loan balance 1s 19%. Besides, even
if the Dow drops by 10%, the current price amount of the
option1s 61,240 US dollars, the riserate 1s about 14 times, and
the repayment ratio 1s 21%. In such a case, when two such
options are purchased, the repayment ratio can be improved.
FIG. 17(a) shows an example in which the two options are
purchased. Although the option purchase price becomes
twice, 1n the case of the exercise price o1 7000 US dollars, the
purchase price 1s as reasonable as 8,480 dollars, and when
reference 1s made to the figure (b), even when the drop of the
Dow 1s 0%, the repayment ratio of the loan balance reaches
3’7%. Further, when the Dow drops by 10%, the repayment
ratio becomes 42%.

In FIGS. 18(a) 18(b), the change of the NY Dow stock
price and the volatility are plotted from the past actual result
values. The period 1s 24 years from January of 1980 to Octo-
ber 012004, During this, the NY Dow stock price fluctuates in
the range of 810 US dollars to 11,200 US dollars, and the
volatility shows a considerable tluctuation between roughly 3
and 46%. As described above, the premium price of the option
becomes high as the volatility value becomes high in addition
to the fluctuation of the stock price. Then, an option which 1s
casy to purchase 1s set, and on the basis of FIG. 19 and FIG.
20, a verification 1s made on how much profit can be acquired
based on the actual results. FIG. 19 shows extracts of the past
actual result values of the NY Dow stock price and the vola-
tility of FIG. 18, and FIG. 20(a) shows a set call, and FIG.
20(b) shows a set put option.

First, the call option will be described.

As shown in FIG. 19(a), the actual result value of Novem-
ber o1 1996 1s such that the NY Dow 1s 6,521 US dollars, and
the volatility value 1s 9.67%. It 1s assumed that at this time
point, the loan debtor who borrowed the loan borrowing
amount (notional principal) o1 250,000 US dollars, purchases
two (purchase price 1s 11,000 US dollars) call options (each
purchase price1s 5,500 US dollars) with the exercise period of
25 years and the strike (exercise price) of 15,000 US dollars.
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The amount 1s 2.2% of the notional principal. With respect to
the purchased option, at the time point of November of 1998
alter two years from the purchase, the Dow 1s 9116 US dol-
lars, the volatility value 1s 40.08%, and the current price
amount becomes 17.6 times (96,700 US dollars) higher than
the purchase price by the rise of the Dow and the volatility
value. When the loan debtor sells the purchased option at this
time point, 193,400 US dollars (96,700 US dollars * 2) can be
collected. This amount corresponds to 77% of the notional
principal, and the loan debtor obtains the fund to greatly
reduce the debt (see FIG. 20(a)).

Next, a case where a put option 1s purchased will be
described. The notional principal 1s made 250,000 US dollars.

As shown 1n FIG. 19(b), the actual result value of Augustof
2000 1s such that the NR Dow 1s 11,215 US dollars, and the
volatility value 1s 12.78%. It 1s assumed that at this time point,
the loan debtor, who borrowed the loan borrowing amount
(notional principal) of 250,000 US dollars similarly to the
above, purchases 10 (purchase amount 1s 12,675 US dollars)
put options (each purchase price 1s 1,267,535 US dollars) with
the exercise period of 25 years and the strike (exercise price)
of 8,000 US dollars. Thereaiter, the Dow drops by the 1nflu-
ence of the international terrorist act (911) or the like, and
becomes 8,341 US dollars on December of 2002 and the
volatility 1s 37.26%. The current price amount of the pur-
chased option with the strike (exercise price) of 8,000 US
dollars at this time point 1s 44,075 US dollars. Thus, 440,750
US dollars (44,075 US dollars > 10) can be collected by
selling all the 10 purchased options (see FIG. 20(b)), and 1t 1s
needless to say that all the notional principal can be repaid. In
the example of US, the mvestment trust balance exceeds
nationwide deposit balance, the fluctuation of the stock price
has a large direct influence on the housing loan principal and
interest repayment scheme, and the invention 1s very useful.

Embodiment 7

FIG. 21 shows a case where a NY Dow stock price option
1s used. A financial support company purchases a stock price
option (dollar put) with a period of 10 years at a principal of
10,000 US dollars when the NY Dow 1s 10.045 US dollars
and the volatility value 1s 12%, and creates an original exer-
cise price table shown 1n the figure (a). The exercise price 1s
provided between 9,000 dollars and 4,000 dollars at intervals
of 1,000 dollars, and the purchase prices of respective exer-
cise prices are shown, and for example, when the exercise
price 1s 9,000 dollars, the option purchase price 1s 210 dollars,
and the ratio to the principal 1s 2.10%. With respect to the
current price amount of this option after three years, it 1s
assumed that the NY Dow drops by 0%, 10%, 20%, and the
volatility value at that time rises by 18% to become 30%, and
rises by 38% to become 50%, the current price amount of the
purchase price 1s calculated. For example, when the NY Dow
drops by 10% and the volatility value 1s 30%, the purchase
price of 210 dollars rises to 1,739 dollars. The rise rate 1s
shown 1n the figure (b). The figure (b) shows the ratio of the
purchase price to the current price amount after three years,
and 1,739 dollars 1s 8.28 times higher than 210 dollars at the
time of the purchase. The NY Dow at the time of the purchase
1s 10,045 dollars, 9,000 dollars of the exercise price 1s posi-
tioned near the at-the-money, and 1t 1s understood that
although the rise rate 1s not so large, the rise rate of the
purchase price ol the separate exercise price, for example,

8,000 dollars or 7,000 dollars 1s rather large.

FIG. 22 shows a case where the 10-year lease debt of a
leased object of 200 thousand dollars 1s reduced by using the
toregoing NY Dow stock price option. The NY Dow 15 10,045
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US dollars, and the volatility value 1s 12%. A description will
be given to the transition of the option purchase price in the
case where at first, the leased object price 1s 200 thousand
dollars, a 10-year lease 1s contracted, and the lease debt bal-
ance after three years 1s made 140 thousand dollars. On the
assumption that the stock price drops, the stock price option
(dollar put) 1s selected. In the structure of FIG. 22(a), the
exercise price 15 set 1n the range of 9,000 dollars to 4,000
dollars at intervals of 1,000 dollars, and the ratios of the
respective purchase prices to the principal, that 1s, to the
leased object price are shown. When the lease debtor desires
the purchase price of less than 10 thousand dollars, the num-
ber of options which can be purchased 1s shown. The way of
seeing the table will be exemplified. The option purchase
price of the exercise price o1 9,000 dollars 1s 4,200 dollars, the
ratio to the leased object of 200 thousand dollars 1s 1.05%,
and the burden 1s slight. The purchase number 1s two, and they
are purchased at 8,400 dollars. When the current price amount
of the purchased option after 3 years 1s calculated, in case the
Dow drops by 10% and the volatility value at that time rises by
30%, the current price amount 1s 69,560 dollars, and further,
when reference 1s made to FIG. 22(b), it reaches 50% with
respect to the lease balance of 140 thousand dollars after three
years. In case the economical situation in which the Dow
drops 1s abruptly changed, the volatility value further rises
and becomes 50%, and in the case where the Dow drops by
10%, the ratio of the current price amount to the balance 1n
lease obligation rises to 87%, and the lease debtor can escape
the trouble.

The foregoing exercise price of 9,000 dollars 1s the exercise
price close to the at-the-money when the NY Dow 1s 10,045
dollars and has a falling tendency, and the rise rate of the
current price amount 1s not so high. When the column of the
exercise price ol 8,000 dollars 1s seen, the purchase price 1s
2,120 dollars, and the lease debtor purchases four options. In
case the Dow drops by 10% after one year and the volatility
value 1s 30%, the current price amount 1s 106,160 dollars, and
when reference 1s made to the figure (b), it reaches indeed
76% of the lease balance of 140 thousand dollars. In case the
volatility value rises to 50%, it reaches 144% of the lease
balance, and when the economy situation 1s unstable, the
lease debt can be completely repaid.

Embodiment 8

A method 1n which a loan debtor who made a loan contract
at a fixed interest rate uses an unrealized profit produced in the
loan debt when the interest rate rises in the middle of repay-
ment and advantageously performs the repayment of the loan

debt will be described with reference to FIGS. 23 and 24.

It 1s assumed that the loan debtor first borrows 2350 thou-
sand US dollars at a fixed interest rate of 4.65% by principal
and interest equal repayment for 25 years. In this case, the
loan balance after 5 years 1s 220,195 US dollars. In view of the
interest rate and the like at this time point, based on the yield
curve obtained from a predetermined calculation expression
previously determined to a swap trader, a discount interest
rate 1n each month after 5 years from the loan contract 1s
calculated, and the present value of the loan repayment
amount 1s shown 1n FIG. 23. In details, the loan repayment
amount 1n each month 1s calculated by [loan repayment
monthly amount/(1+discount interest rate/12 77" &/ months]
and this 1s summed up from the fifth year of the loan contract
to the expiry month, so that the total amount of the loan
repayment amount, that 1s, the present value of cash flow
which 1s repaid by the loan debtor to the loan creditor every
month 1s calculated.
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Here, 1n this example, for the purpose of simplifying the
description, as shown in FIG. 24, a 1-year interest rate, a
10-year interest rate, and a 20-year interest rate are made
8.00%, 12.00%, and 12.00% as reference interest rates, and
when the yield curve 1s assumed such that in the first 10 years
(from the fifth year of the loan contract to the 15th year), the
interest rate rises at a constant rate to 8% to 12%, and then
(after the 15th year of the loan contract) the interest rate 1s
constant to be 12%, the calculated present value of the cash
flow remaining after 5 years from the loan contract 1s 134,837
US dollars.

When the present value of the cash tflow 1s smaller than the
loan balance at this point (that 1s, the fifth year from the loan
contract), the loan debtor swaps (exchanges) actual money, a
valuable instrument or the like with an amount (in this
example, 134,837 US dollars) equivalent to the present value
of the cash flow for the cash flow which the loan debtor repays
to the loan creditor every month, so that the repayment to
make the lone repayment advantageous can be performed by
using the unrealized profit produced 1n the loan debt.

Specifically, in order that the loan debtor swaps his/her own
cash flow, when the credit rating of the loan debtor 1s consid-
ered, 1t 1s necessary to provide the actual money, the valuable
istrument or the like equivalent to the present value of the
cash flow to an upper rank financial institution as a partner of
the swap, and the nation bond or the like 1s preferably used as
the valuable instrument. By this, the actual money, the valu-
able instrument or the like provided by the loan debtor and
equivalent to the present value 1s swapped for the cash flow
which the loan debtor repays to the loan creditor every month,
the partner of the swap has an obligation to pay the cash flow,
and the loan debtor acquires the cash flow from the partner of
the swap, that 1s, the right to recerve the payment of the
remaining principal and interest payment amount of the loan
debtor.

Besides, the loan debtor purchases the derivative at the
beginning of the loan contract, and the profit can also be
applied to the actual money equivalent to the present value.

Besides, when the interest rate drops after the swap, the
right, owned by the loan debtor, to receive the payment of the
remaining principal and interest payment amount 1s the right
by which imnvestment management can be performed at a high
interest at the time point, and has the unrealized profit, and the
loan debtor has the right to receive the unrealized profit.

FI1G. 25 shows an interest rate call option calculated using
the corrected Black-Scholes model expression in the case
where when the interest rate 1s 4.65% at the time when the
loan debtor makes a housing loan contract, the asset price
(notional principal) 1s 250 thousand US dollars, the exercise
period 1s 25 years, and the volatility 1s 10%, and the purchase
price of the option with the strike (exercise price) of 9% 1s
3,488 US dollars per option. Three such options are pur-
chased at 10,463 US dollars. In the case where the interest rate
rises to 9.65% after 5 years and the volatility 1s 10%, the
current price amount of the option 1s 95.181 US dollars, and
the profit 1s 84,717 US dollars. When this profit 1s used as the
actual money provided at the swap, the burden of the loan
debtor 1s reduced. Besides, when the volatility 1s 20%, since
149,50°7 US dollars can be acquired, the total amount of the
present value 1s contributed, and the surplus balance can be
acquired.

In general, 1n the loan repayment before the due date, there
arises a risk that the creditor can not acquire the interest which
1s to be acquired for years to come. Especially, 1n the case
where the loan debtor 1s an individual as 1n the housing loan,
it 1s difficult to demand a penalty. Also 1n such a situation,
when the swap 1s established, the creditor has a merit that the
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whole amount of the scheduled cash tflow can be collected.
Further, as described above, when the right to receive the
payment of future cash tlow, which 1s owned by the loan
debtor, 1s assigned to the creditor, the creditor can also acquire
the unrealized profit of the cash flow produced 1n the case
where the interest rate drops.

Embodiment 9

A method in which a lease debtor having introduced equip-
ments of 200 thousand dollars by 10-year lease uses an unre-
alized profit produced 1n the loan debt due to the rise of the
interest rate 1 the middle of the repayment and advanta-
geously performs the repayment of the loan debt will be
described with reference to FIGS. 26 and 27.

The lease contract 1s such a contract that a lender (lease
creditor) as an owner of a specific article (equipment) gives a
right to use and profit from 1t for a predetermined lease period
to a borrower (lease debtor) of the article, and the borrower
(lease debtor) pays a lease fee as a predetermined use fee to
the lender (lease creditor). This lease fee includes, 1n addition
to the article price and the management fee, profit and the like
of the lender (lease creditor), a fixed interest rate at the time of
the lease contract to the article cost as the article supply cost
of the lender (lease creditor), and what 1s obtained by dividing
the total of these by the number of months of the lease period
1s a monthly payment lease fee. Thus, the lease contract i1s
considered to be substantially equivalent to obtaining financ-
ing by principal and interest equal repayment at a fixed inter-
est rate while an amount of money equivalent to the article
price 1s a borrowed principal.

FIG. 26 1s a repayment list of the principal and interest
equal repayment when the borrowed principal 1s 200 thou-
sand dollars, and the fixed interest rate 1s 3.0%. The repay-
ment balance including the interest after 5 years from the
lease contract 1s 115,873 US dollars. In the case where the
present value of the lease repayment amount 1s obtained, for
simplifying the explanation, the interest rate rises suddenly
after 5 years by the change of economical situation, and the
results calculated by using the foregoing vyield curve are
shown 1 FIG. 27. The present value 1s 89,780 US dollars.
When the introduced equipment works and the profit by pro-
duction 1s obtained, the profit 1s used, or the actual money 1s
separately prepared, the actual money equivalent to the

present value 1s prepared, and the swap can be performed.
When the swap 1s established, 26,000 dollars can be reduced.

Embodiment 10

This embodiment relates to the reduction of a fixed interest
rate loan debt such as a housing loan debt and will be
described with reference to the drawing. FIG. 28 1s a block
diagram showing the structure of this embodiment. A loan
debt reduction contract system of this embodiment (herein-
alter referred to as a system) 300 1s installed 1n a financial
support company as described above, and 1s a server com-
puter connected to a terminal (hereinafter referred to as a
customer terminal) 80, such as a personal computer or a
cellular phone, of a fixed interest rate loan debtor, a customer
who becomes a fixed interest rate loan debtor in future, or a
latent customer (hereinafter referred to as a customer)
through the Internet 50.

In the system 300, a predetermined program controls the
computer, so that respective elements shown 1n the system
300 are realized. Among them, a loan balance calculation part
302 1s means for recerving customer information, such as the
name of a customer, an address, a telephone number, an
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clectric mail address, a fixed interest rate condition (loan
principal, borrowing fixed interest rate, loan contract date,
repayment period, number of times of repayment, repayment
method (principal and interest equal repayment, principal
equal repayment, bonus repayment, etc.)) for each customer
through the Internet 50 from the customer terminal 80, storing,
it as customer data 400 1nto a predetermined storage part, and
calculating, based on the customer data 400, the present loan
balance A of the customer, that 1s, the loan balance not con-
taining the remaining interest payment amount as the need
arises.

A market information input part 304 1s means for receiving
interestrate data 402, such as an interest rate (variable interest
rate, fixed interest rate, swap interest rate, etc.), transmitted
through predetermined communication means from an exter-
nal 1nformation provision company (for example,
Bloomberg, Reuters, Bloomberg Quick, etc.) in real time and
storing 1t into a predetermined storage part.

A present value calculation part 306 1s means for calculat-
ing the present value B of the remaining principal and interest
payment amount (principal and interest payment balance)
based on the interest rate data 402, the yield curve obtained
from a predetermined calculation expression previously
determined with a swap trader, and the customer data 400 by,
for example, a following expression as the need arises.

Numerical expression 1

2 ET

n=1 |

Here, T-t denotes a loan remaining period (number of
months), S denotes a loan repayment monthly amount, r,
denotes a discount interest rate after n months from the
present calculated based on the yield curve.

A debt value judgment part 308 1s means for comparing the
present loan balance A calculated by the loan balance calcu-
lation part 302 with the present value B calculated by the
present value calculation part 306.

A swap part 310 1s means which refers to the customer data
400 when the loan balance A and the present value B satisfies
a condition of A>B 1n the debt value judgment part 308,
notifies a customer that an unrealized profit 1s produced 1n the
fixed interest rate loan debt, recerves a swap signal to mstruct
a swap process inputted via the Internet 50 from the customer
terminal 80, and makes a swap with a swap trader.

The system 300 1s connected to a computer terminal 190,
which performs a swap transaction process, of a swap trader
or the like through a communication line, and has a function
to transmit various data relating to the swap transaction order
and the like to the computer 190. When receiving the swap
signal to mstruct the swap process from the customer, a swap
part 310 of the system 300 transmits the information relating
to the loan balance A of the customer to the computer 190 of
the swap trader or the like, and the swap transaction process 1s
performed by this.

The system 300 as stated above reduces the debt of the

fixed interest rate loan debtor by a process procedure as
shown 1n FIG. 29.

An access 1s made to a Website provided by the system 300
from the customer terminal 80, an application to use this
system 300 1s made, and when predetermined items are input-
ted on a predetermined input screen and are transmaitted to the
system 300 (step S600), the system 300 registers, as the
customer data 400, the information transmitted from the loan
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balance calculation part 302 into the storage part such as a
database (step S602). The present loan balance A of the cus-
tomer 1s calculated based on the registered customer data 400
(step S604), the interest rate data 402 1s acquired from the
external information provision company (step S606), and the
present value B of the principal and interest payment balance
of the customer 1s calculated based on the interest rate data
402 and the yield curve calculated by the previously deter-
mined system with the swap trader (step S608). Next, the
present loan balance and the present value B are compared
with each other (step S610), and when A<B 1s established,
step S604 to step S610 are again repeated, and when A>B 1s
established, notification mail 1s created and 1s sent to the
customer (step S612). Incidentally, instead of the notification
mail, by telephone, facsimile, mail, or the like, 1t may be
notified that the present value B of the principal and interest
payment balance becomes lower than the present loan bal-
ance A, and the unrealized profit 1s produced in the fixed
interest rate loan debt.

The swap signal to mstruct the swap process 1s inputted
from the customer (step S614), and when the swap part 310 of
the system 300 recerves it, the information relating to the loan
balance A 1s transmitted to the computer terminal 190 of the
swap trader or the like (step S616), and the swap trader
performs the swap transaction process (step S618).

By this, the customer (fixed interest rate loan debtor) can
acquire the right to receive the payment of the cash flow (that
1s, the principal and 1nterest payment balance) to be produced
in years to come from the swap trader by paying the actual
money and/or valuable instrument smaller than the principle
and 1nterest payment balance, and can advantageously repay
the fixed interest rate loan debt.

Embodiment 11

This embodiment relates to the reduction of a housing loan
debt and will be described with reference to the drawings.
FIG. 30 1s a block diagram showing a structure of this
embodiment. A loan debt reduction contract system of this
embodiment (hereinafter referred to as a system) 100 1is
installed 1n a financial support company as stated above, and
1s a server computer connected to a terminal (hereinafter
referred to as a customer terminal) 80, such as a personal
computer or a cellular phone, of aloan debtor, a customer who
becomes a loan debtor 1n tuture, or a latent customer (here-
inafter referred to as a customer) through the Internet 50.

In the system 100, a predetermined program controls the
computer, so that respective elements shown 1n the system
100 are realized.

Among these, a small-lot forming part 102 1s small-lot
forming means which receives information relating to the
kind, purchase price, volatility and the like of a large deriva-
tive purchased by a financial support company from a finan-
cial institution, such as a market, a bank, a call loan dealer, or
a stock company, divides the large derivative into small lots
(for example, 1n the case where the derivative purchased by
the financial support company i1s an 1interest rate option
intended for a swap interest rate with an asset price of one
billion yen, this 1s divided into 100 lots each having 10 million
yen), and stores, as small-lot derivative (debt reduction right)
data 202, information relating to the small-lot (hereinafter
referred to as small-lot dervative (debt reduction right)) into
a predetermined storage part.

A market information input part 104 1s means for receiving
and storing price index data 204, such as a price or an index of
an interest rate, a currency, a valuable instrument, or a spot
such as a commodity, a price or an index of a dervative such
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as a future delivery, an option, a swap, or a swaption, and
numerical values of volatility, transmitted through predeter-
mined communication means from an external information
provision company (for example, Bloomberg, Reuters,
Bloomberg Quick, etc.) 1n real time.

A noftification part 106 1s notification means which pre-
pares, based on the small-lot derivative (debt reduction right)
data 202 and the price index data 204, advertisement data 206
as the basis of a sitmulation sheet (1indicating that for example,
as shown 1n FIGS. 2 to 4, when a certain payment 1s made to
a predetermined notional borrowed principal and the interest
rate comes to have a certain value in percent after a certain
number of years, how much the principal can be reduced)
indicating the present price of the small-lot derivative (debt
reduction right) and the reduction ratio of the notional bor-
rowed principal (for example, 40 million yen) in the case
where the price of the small-lot derivative (debt reduction
right) rises in future, stores 1t into a predetermined storage
part, transmits the simulation sheet to an electric medium
such as a homepage based on the advertisement data 206, and
advertises the small-lot derivative (debt reduction right).

A contract part 108 1s contract means which receives, from
a customer terminal 80 for each customer through the Internet
50 as a communication network, customer information
(name, address, telephone number, electric mail address,
etc.), a loan contract condition (loan principal, borrowing
fixed mterest rate, loan contract date, repayment period, num-
ber of times of repayment, repayment method, etc.) of the
customer, and contract conditions such as a purchase condi-
tion relating to the kind and the number of small-lot options
the purchase of which 1s desired, and a resale condition of the
small-lot dertvative (debt reduction right) to be purchased,
stores 1t as customer data (application instruction) 208 1nto a
predetermined storage part, and executes a contract based on
the customer data 208.

An 1ndividual communication part 110 1s individual com-
munication means which issues an ID number and a password
for each customer when establishment of a contract is notified
from the contract part 108, stores them which are made to
correspond to the customer data 208, and prepares a data file
of HITML or the like for individual Website display, so that the
dedicated information can be transmitted/received for each
custometr.

An information provision part 112 1s information provision
means for providing various information relating to the small-
lot derivative (debt reduction right) purchased by the cus-
tomer to the customer by transmitting it from the individual
communication part 110 through the Internet 50 to the cus-
tomer terminal 80, and based on the price index data 204 and
the customer data 208 stored in the predetermined storage
part, the profit and loss situation of the small-lot derivative
(debt reduction right) purchased by the customer 1s derived
and 1s displayed to the customer terminal 80.

A settlement part 114 1s settlement means which receives a
settlement signal inputted from the customer terminal 80 to
the individual communication part 110 through the Internet
50 and makes settlement (sale) of the small-lot dervative
(debt reduction right), and a delivery part 116 1s delivery
means which transfers money of the profit produced by the
settlement (sale) of the small-lot dervative (debt reduction
right) to the transaction account of the customer and notifies
that the settlement (sale) of the small-lot derivative (debt
reduction right) 1s completed.

Besides, the system 100 1s connected to a computer 180,
which performs a derivative transaction process, of a financial
institution or the like through a communication line, and has
a function to transmit/receive various data relating to the
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transaction order and the like to/from the computer 180. For
example, the settlement part 114 of the system 100 transmits
the settlement information of the small-lot derivative (debt
reduction right) whose settlement (sale) 1s desired by the
customer to the computer 180 of the financial nstitution or
the like, and performs the settlement process.

The system 100 as stated above reduces the debt of the loan
debtor by the process procedure as shown 1n FIG. 31.

The system 100 recerves the predetermined information
relating to the large derivative purchased by the financial
support company irom the financial 1mstitution (step S500),
divides the dervative into small lots (step S502), acquires the
price index data 204 from the external information provision
company (step S503), prepares the simulation sheet of the
small-lot dertvative (debt reduction right) based on the price
index data 204 and the small-lot derivative (debt reduction
right) data 202 (step S504), and advertises in the homepage or
the like (step S505). Incidentally, the simulation sheet 1s
transmitted to the electric medium such as the homepage, and
turther, a printout and the like are made, and 1t 1s used 1n print
media such as a pamphlet, a catalog, or a newspaper, broad-
cast media such as radio or television, or other advertising
media, so that the small-lot dervative (debt reduction right)
may be informed to the public.

A predetermined 1tem (application instruction) 1s inputted
from a loan debtor (customer) desiring the purchase of the
small-lot derivative (debt reduction right) (step S506), and
this 1s received and registered (stored) so that the contract 1s
performed (step S508). The ID number and the password are
1ssued for each customer who has contracted (step S510), a
personal Website 1s provided on the homepage of the financial
support company (step S512), and when the customer inputs
the ID number and the password (step S514), he/she can see
consulting information such as the present price of the small-
lot derivative (debt reduction right) purchased by the cus-
tomer, the price history, and the reduction ratio of the princi-
pal and interest payment balance in the case where the small-
lot derivative (debt reduction right) 1s settled (sold) at the
present time point (step S516). Incidentally, the transmission
of the consulting information may be performed by electric
mail, telephone, facsimile, mail or the like 1n addition to
providing the personal Website on the homepage of the finan-
cial support company.

When the sale signal to instruct the settlement (sale) of the
small-lot derivative (debt reduction right) 1s inputted from the
customer (step S518), the settlement (sale) of the small-lot
derivative (debt reduction right) 1s performed (step S520), the
money of the profit produced by this 1s transferred to the
transaction account of the customer and 1t 1s notified that the
settlement (sale) of the small-lot dervative (debt reduction
right) 1s completed (step S522).

The customer (loan debtor) having received the money
applies the received money to the loan debt repayment so that
the debt can be reduced. When the customer 1s the user of the
system 300 of embodiment 7, the received money may be
applied to the actual money (C) equivalent to the present
value or part thereof. Incidentally, 1n the contract (step S508),
in the case where the purchased small-lot derivative (debt
reduction right) has a predetermined unrealized profit or
more, the sale ol the small-lot derivative (debt reduction right)
may be performed without input of the sale data from the
customer (step S520).

The debt reduction method of the mmvention 1s used 1n
various existing contracts and transactions and can be used
for avoiding the risk. The main articles are as follows:

move-in guarantee money, fixed-period land lease, fixed-
period house lease, residence insurance, retirement allow-
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ance insurance (401K defined contribution), lease debt, auto-
mobile loan, equipment borrowing, securing of payment of
inheritance tax, nation bond/corporate bond (rating change
risk hedge)/public bond, consumer financing, commitment
line, future debt such as management cost, golf course mem-
bership, guarantee money relating to mansion deposit, and
educational loan.

The present invention may be embodied 1n other specific
forms without departing from its spirit or essential character-
istics. The described embodiments are to be considered 1n all
respects only as 1llustrative and not as restrictive. The scope of
the invention 1s, therefore, indicated by the appended claims
and their combination 1n whole or 1n part rather than by the
foregoing description. All changes that come within the
meaning and range of equivalency of the claims are to be
embraced within their scope.

The mvention claimed 1s:

1. A housing loan reduction system for reducing a housing
loan debt by using a computer, comprising:

a debtor terminal of a debtor;

receiving means for recerving debtor information transmit-

ted from the debtor terminal;
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housing loan debt balance calculation means for calculat-
ing a housing loan debt balance of the debtor at a present
time point based on the recerved debtor information;

storage means storing interest rate data and a present value
calculation rule;

present value calculation means for calculating a present
value of a principal and interest payment amount
remaining to the debtor at the present time point; and

notification or transmission means for notifying or trans-
mitting mnformation to notify that the housing loan debt
of the debtor has an unrealized profit to the debtor ter-
minal 1n a case where the housing loan debt balance
calculated by the housing loan debt balance calculation
means 1s larger than the present value calculated by the
present value calculation means,

wherein a swap transaction process 1s performed when the
receiving means receives a signal, notified or transmit-
ted from the debtor terminal of the debtor terminal of the
debtor, to mstruct a swap process.
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